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k f, A1:0-:1

PART I-A

A. INTROIIJOTIOY

It is the purpose of this report to determine the
aerodynamic characteristics of the com~lete6ai-rptate'
(pack on) and to determine the critical roa~iu on.'tho
component part. for design and stream analyrsis in ---

accordance with the requirementm otý,rgf~rence(2-

This report is divided Into four- par-tm;~v Part-!
- conuisto,,of general informsatioh and includes a

summary of L,the,"critical. load@ and-1design. data;-
-'2Part II corere the<-'dttetr~itnat io-n of- this aerodynamic
*characterimtica of the nPkee a -i'-pane (pa-, on)

cri an ttli--t rtc~cd's. on the comnponent partsa for

K- .jmiitrioalAi'j!it. considering-pitceh only: -Part-
chArac:,t~eieticu- of t-he.co~mplete airplane and the
cr~i-ticaV-l1o&da on the-vertical tail1 sur-faces for

at ajsyettiLjal flight., consi-dering yaw only; and.
-; Prt I covers the -dstermi-nati-oa of 'the ae!odynanic

ohsracte rtutiis oif the .41irp-ldne sand the- critical
¾ ".-pd. on thle wing An ailerons i-n aosymetrtcal

flghconsAdering roll oknly-. The fbixtr -parts -

T-oluase J.i-,Pok. On. It should be a~pprec iatlidt that
thi s"r refic-t- Volume I, covers only pack-.oni conf~ig.
uration'.., Xo-lume II - of this sa-me report will1 be;
isosued. at a lat er date and wil-l cover only pack-off-
contigriration.

Throtughoitt',this report all refiriace~s-to jýowerMp-downv'conditi~noncon'di*Pzs means m~ilitary power. -fa 0 - -

are aiinal$'iid- for 1400fa de9flectiov n ''

T'he, ZO;-lC aiyah.. isfa-modfif ed version of._thie 0-1193.
Dxirne-a~nd fsý4urea detatchable cro gponnpirtet
4thboth<Srhtand,)re-h~r loadi ng prowfV6i'"e, vhfihi

Ca~le d-the.I'pack'. The 'oompartmentii,;rov~it;-& -f~br~ilp;.: F -

r pa. e0vamembers is of course not .detkohab ietandclii ,
''designated *crev nacelle'. The, Nf jagecc -etof-

-ohe'ack'o plus the 'crew naoelle' This totep~dla
configuration required for the detachable *ika - -'--"

quadricyle landing gear is required. Ving inci~dence
has been increased from 30 (0-119B) to 70 at the idra:*g>. <

root chord.- -.
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PART I-A

\._.iN,,2.QION (Coat.)

This .ret"ort is one of a series of aerodynamic reports
in whi'ch" the characteristica of the couiiponei4 pnrts

ar.. ,,tumined and expanded in order to define the oper-
atlnt characterilstics of the complete airplane. The
-oomplstb series of reports are as followes

Fairchild No. Model Title

R107-O01 • XC-12O Estimation of Lateral Stability
Basic Derivatives.

R107-012 XC-120 BaDic Aerodyiamtc Data
fl07-013 XC-120 Maneuvering Horizontal Tail Loads

Volume I -Pack On
" Volume I1-Pack Off

kI'le$lIl XC-120 Basic Flight Criteria
Volume I - Pack On
Volume II - Pack Off

RIO-O15 XC-120 Air Load Diutribution
Volume I - Pack On

Volume II - Pack Off

R-107-0l'6 CX-120 Performance Calculations
"[107-0- 7 XC-120 Analysis of Wind Tunnel Data
""'. , "RO-QlS. I XC-120 Analysis of Stability and Oontrol

".Volume I -Pack On
............................I VoueII -Pack Off

-5 ''" l _ ; : ,• : - - • .

" '-5- • -- . i _ " -

..
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.iMOgDjL XO-120) PIREMPA]RED BY" CE.XD BT APPRflViD Dy

DATE 15 Ma4rch. 19U49
Subject:_ . k1 .LGH ... I....A PCK1. .... REVISED

PART 1-B

B. NOMENOLATURN

All nomenclature used herein conforms to the nomenclature

as used ±n references (1) and (5).

Where pressure distributions are determined, the nomenclature
of reference (4) applies in addition to the above.

Figures 1 and 2 present a physical picture of come of the more
Important dimensions and distanoeso

I
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___________________OF FAIRCflLD1 KINGINE1 A MIRrlANE 0ORPOILAfl('N

MODEL :~LC4PRNP& 3D BYVZ~WIS ___ A-PPROVED BY

]JA E March -151 _19_49
Subject:- BAI FIHTCITERA PACK M! ..... REUSED..

PART I - C

C. SU:,L¶MIY OF C.ITIC.L LOD•fJ.GS FOR S1112SO AAiLYSIS

This section sum.-marizes the critical loads on the
component parts as determined in the main body of the report. Span-
wise and chordwrise pressure distributions for tlhe critical condi-
tions are presented in reference (7).

t
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ubjec -- . .. . .... . REI ED

PART I-0-1

1. Symmetrical Flight m- Pitch

a. n

The wing loads as determined in Part II-1 are tabulated belows

Condition IPower! 0.0G. Gross Air-plantj 0 v F- Z winwc X wing Moment
i Loc. Wt. Load' load load about

lbs. Fctor lbs. lbs. AC

L L ft.lbs.

1. FMA offI 3 64ooo ,1 3.00 1140101 10121 159530 -13792 -115o

Possibly critical for ;T" Upper surface in compreapion (2) Lower surface in
tension, outer panel. :3) Front roar, outer panel Rear spar, lower cap,
center section.. Outer ranel to center section splice, front spar.

2. PL~H off 1 614000j 3.00 -8)403 i250 1 19146371 2336 i-2014528
Possibly critical for Cl Upper surface in conpreuision . C2 Outer panel to center

section splice, front and rear spar@. 'I) Lower surface in tension, center seetlo
q, Front spar, lower cap, center section.

3. LA&V. off 1 I 000 2.51 .14799 1 313 1 173126 13376 1 -31"9575

Possibly critical for 'I. Rear spar, outer panel.

14. XA off 1 164000 -1.50 -1-.570 198.R .-7914051 -2•452 1 -129358

Possibly critic-! for (Jl Lower surface in compreeuion..)Upper surface, outer panel
to center section splice.

5. NLA4v I off , 2 i 6)40 1 -1.14. ( -. l2041 i33 I'3 5 5' -319575
Posmibly critical for 1 Ouater panel skin splices

6. PLLAVH ,on j5 1 142136 1 3.295 1 .6130 1 250 1 1)419761 72405 1-2o4529
oust

Possibly critical for 1i Local attachments of weight items

7. FHAu I off I 6i4000 I 3.00 I 1.751 1 170.21 1911OO8 -19200 j -914800
Possibly critical for 11 Special leading edge conditions (apply to forward 20%

chord_onlyv,)

"5. AL I off I -Ij0oo- -1.5 -.709 I 176.s -739001 -17950 1 -102000

Possibly critical for ' Special leading edge conditions (Apply to forward 20%
chord only)

I.•J
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PART I-0-I

a. (Cont.)

The positive lift coefficient giving the most fornard center of
pressuro corresponds to PHAA conditions in the table on the
previous page.

The lift coefficient giving the maxiimm positive limit load at
YD or VR correspond. to the PLAA condition.

The distribution giving the maximum negative load on the forwrd
20% of the wing• corresponds to conditions 1 and 4.

Conditions 7 and 9 correspond to the momentary increase in leading
edge loadings occuring in accelerated flight on the forwrd 20%
of the wing.

<*1' b. Ailerons

"sli. The aileron loads in symmetrical flight are thon occuring when
the ailerons are neutral and are not critical.

c. Aleron UM

The aileron trim and balance tab loads are considered under
assymetrical flight - roll.

d.Flp

The average load on the flaps as determine in Part II-L is
140.72 lbs./sq. ft. The load is 159.6 lbs./sq. ft. on the
flap area in the slipstream and 107.1 lbs./sq. ft. on the
flap area outside of the slipstream.

e. Hortzoatal Tail

The maximum horizontal tail balancing loads as determined in
Part II-11 are -13,759 lbs. with power off and -14,573 lbs. with
power on under the following conditions.

Condition Power C.G. Gross Wt.: Airplane .
• , ht 13oris. Tail

Codiio -Poer Loc. lbs. Load. YYt It aoi. al
Fa~or dog ••. I q !Load -lb a

- •ator deg. deg.! -j- r.0! - lb.]

' i ioff 2 00 l1.1 -7.99 98131 3131 1.00 -1379

NLA½ on 2 614000 -1.114 -7-914 7.514! 31.100 -114873
YDI
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PART 1-0-1

e. Horizontal Tail (0out.)

The maximum horizontal tail load occuring with a 50 fpu gust as
determined in Part 11-M-2 is -12.660 lbs. with a negative gust
and the following conditions.

Condition 0.Power G. Gross Wt. Airplane lo

Loc. ! lbs. Load ht V V r Total Hertz.
factor dog. i deg. q Tail Load-lbs.

aust £ blan.e

F-50 f 1.0 -7.611s.63 250 1.00 -.. ii.. 6 60.

The maximum maneuvering tail loads as determined in reference (2) are

-11,131 lb.. and -9,774 lbs.

Condition Power: C.G. Grosg Wt. Airplane _i HartzI. I Horis. T i
Loc. - lbs. Load l (h t1  a fall

~- iFactor d ig dg..:q I Lod-ls
Kn ar I on 35i:& 0 3.0 4.19 6.2g l6 I i.O1l 11,131

Mnueig o 20 o 600 3.0 10.31!;12e91 s og -9.7714

_ - I lower i_... __

f. Zflvator Tabs

The maximum load on the elevator trim tab as determined in Part 11-3-1
it 83.6 lbs./sq. ft. of tab area. The maximsu load on the elevator
spring tab as shown in Part II-N-2 is 73.5 lbs./sq. ft. of tab area.

g. Pack Nose Loading Door

The critical no.e door loads in pitch as determined in Part I1-0-4
are aa follows.

Condition V 'Th 7z Y I k14 my I
mph deg dog lb. lbs. lb. 10-3 i 10- k 3____ jI n.hi -in. lbs. in. lbs 1

UiLYD313 -9.5 6IW0 J9d T-0io 55.2

Special Latch Apply I q load at 313 MPH (VD) uniformly over door.
Load

/ " ,b , - "
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PART 1-0-2

2. Asuyuetrioal fligbt -- Yaw

a. Vertical Tail

The oritical vertical tail loads as determined in Part IXI-D
are am followsu

The vertical tail load for a side gust of 50 fps with initial
angle of attack of the vertical tail zero and zore rudder
deflection at VH I. 5346 lbs. per vertical tail

0onditi on Power : Jr T o-i % Vertical Nil
_ deg. deg. mph .A. Load - lbs.

50 f•,
Sid Ost on 7.5 •0 250 1.024 536

For zero yaw with one engine dead and the other engine delivering
military power (*ame as take-off power) the muzimia load on the
vertical tail in the slipstream of the operating engine is - 1135
lbs. The maxi-mm load on the other vertical tail is - 75 lbs.

Condition Power it Vertical Tail
dog. dog. mph q Load - lbs.

Zero - Taw on 0 -15.35 100 1.44 -1135
Operating
Engine Side

Zero - Yaw Off
Dead

Xncine Sids 0 -15•35 100 1.00 -758

_+A
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PART 1-0-2 (Cont.)

For *ero yaw, single engine operation at maximum "peed for this
condition, plus a gust of 30 fpm, the mxiamm load on the vertical
tail in the alipatroan of the operating engine is - 32•10 lb.., with
the guat load additive. The maximus load on the other vertical tail
in- 3070 lbs., with the gaist load additive.

Condition Power I .. it- Vertical Tall

dog. 5. I Mph Load- lba.

Zero Yaw- On- Oper. K
-30 fpe eýng side/ -6.1 -3.8 190 1.055 -3240

Out I
Zero Yaw - T-Dea - . ....
-30 fpe engine midej -6.1 -3.5 190 1.00 -3070

Ouet i

For 5 0 yaw two engine operation with the revnltiag rudder deflection
at YD the maximum load on each vertical tail is 2040 lb.

ontitiom Power ft Or V } %t Vertical Tall
deg. dog. 04h q Load- lbs.

50 yaw On K.334 -5.00 313 i.o016 2040

For 50 yaw two engine operation with sero rudder deflection at VD,
the maxiis load on eaoh vertical, tail in •450 lbs.II 'rV -Condition Power 0 vt r 0 Vertical Tail

5doY. deg. mph q Load- lbs.

1o Yaw on 4, 0 313 1.o16 o580

'. t
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PART r-0-2

b. Rudder ?abs

The maxitmm loads on the rudder trim and spring tab. as
determined in Part 111-9 did not exceed the minimum design
requirements of 50 ibm. per sq. ft. therefore, the rudder
tab loads are the minim= of 50 lbs/sq. ft.

a. lose Door

The critical nose door loads in yaw as determined in Part 11-06-

are as followue

Condition TT- I anVx I r z Mx my Mt
mph dog. dog. lb.. lbs. lbs. 10-3 io-3 lop-.

in. lUs. in. !e. in lie

Level Flight 313 -5.5 +10 -21;6.. -e7530 5525 3214 -216 319

Taw- VI -10 2510 753 5525 3214 -26 -364

S• . . , • -'
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Subject:- ....aASI IrLIGHi CRITERIA - PACK ONRESE

PART I-0-3

3. ASSOTC GOAL PLIGHT ROLL

The wing must be checked for the moment coeffiolents of the
deflected allerono at the winc attitude corresponding to that
point of the V-n diagram which gives the highest torsional
moment on the wing. See Part IV-D.

This condition corresponds to

.. ,* .08 at v/E% 200 mph,2 V

z* +2 where wing twist is a maximum

Ohordwiee and spanwiew distributions for this condition are
presented in reference (7).

In addition the wing must be checked for an unbalanced loading
condition using 100% of design load on one wing and 85% on the
other, considering angular inertia effects. Since this is
an arbitrary loading condition not dependent upon true
aerodynamic loading - no analysis is necessary in this report.

b. Aileron.

The maximum aileron load, determined in Part IV-D, obtained
in meeting the required rates of roll is -1357.6 lbs. and
occurs at V? z 200 mph on the right aileron with

cfa -0240 (left aileron c/a a 120).

Condition ;Aileron Airplane Load Aileron Load V S':
"IDeflection Factor lbs. mph

2 .. 08� o! -1357.6 20

The maximum loads on the aileron trim and balance tabs as
determined in Part IV-Z of reference (5) did not exceed the
minimum design requirements of 50 lbs/sq. ft. Therefore,
the aileron tab loas are the minimum of 50 lbs/sq. ft.

r•--- ,¢ - 13 ___.__
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Subject. 3... 2 -.,S'.I C F.J C-".•T .R TrIA - PAk C K GI! kM ISIFD

PART I - D

D. ATRPLANE POLAR IAnGPu2.:

Me airplane polar Ciagram for the complete ai-rplane
as deter.aned by the addition of the lift and drag coefficient of
the component narts is sh!ou- on Figure 3 for flaps and gear up.
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PART I-D COont.)

A comparison of the airplane polar diagram as determined
by the addition of the lift and drag coefficients of th.
component part. with the airplane polar diagram obtained
by correoting a 0-52 flight test polar for the change in
oonfiguration between the 0-52 and XC-120 airplane is
shown on figure 4.

The polar diagram as determined from corrected available
wind tunnel data ie aleo shown on figure 4 for comparison.

6.-... . .
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'A(Jfl-l X020 nrj uiD (kLZ4-KKZIt BY A77OVW) my

IPATE rebrusry 1, 1949
•ubjecB:-- sASIC iZIGHT CRITERIA - PACK ON -. R IS•E!

PAPT I _- ,

F. LOXDII;G CTNDI1OT{S AND) C.IG. LQOATIQO:S

In accordance with reference (2) the loading conditions

considered are presented in the table immediately following.

C. G. LOCATIOUQ

The basicceniter of gravity locations were selected at 20A
and 30% of the aean aerod:.namic chord of the wino for the
horizontal locations. The vertical location. were selected
am to envelope all possible c.g. locations with maximum fuel
and no cargo being the prime determinant of the upper e.g.
locations and minimum fuel and low cargo determining the
lower c.g. locations. The envelope selected is presented
in figure S' and is used for all gross weight.. "inim=m
flying weight conditions flaps up and flap. dow, fall
inside the envelope and. are considered as special points.
The e.g. locations are designuted as folluws:

0. G. Location DePcrtption

(IMlost forward and highest
Niost aft ind highest
1Most forward and loweet
Most aft "nd lowest
Minimum flying weight, flap. u2p
:'ini.mn flying woight, flap. and

gear down

3. . l~ht~fl® ' ()(i~; d .)as shown or. the diagram

were considered as all flaps up conditions., while( ý (3,
3 and were conaid~r•,i rn c1 r± i..r do... n .la.,



REPORT NO. RyO'-lh F XRFIRCHILD AIRCRAFT DIVISION PAGES PAGI-E,
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SubjIw: BASIC FLIGiT CRITFYIZA- PACK ON
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AHALYSIS OF LOADING O0DITIONS C0NSID.EjD

Weight, Lbs.

1. Design weiht (normal tak-off weight) ........ ht...Lbs.
S-necified by nontractor in reference (6) 64.000

2. Maximum lanring weight
rtanlf~(4A An nryn'nnn4,rfoaa ;

As specified by reference (2) this weight
shall consist of not less than:

weight empty 4o465
50% of internal fuel (2670 9l.) SOlO lb.
75% of Maximin' oil 675 lbs.
trapped fuel and oil 24*5 lbe.
crew 1000 lbF.
cargo allouable 9605

60000 lbs.

3. Light weight c'ndition
Thin condition Pelected for zero
fuel load in the wing )g ,000

design groMp weisht 614O0
fuel weight 16020

47990 lbs.

4. Maximumn alternate weight
Specified by contr:.-ctor in reference (6) 714,000

weight empty 4o465
trapped fuel and oil 2f45 lbs.
miscellaneous oq'iipmnent 27 lbs.
crew 1000 lbs.
full oil 900. lbe.
cargo 2cT.00
fuel 11 63

Total ?In
5- Minimum flying weight

As defined by reference (2) 42,136

weight empty 40465
pilot and co-pilot 400 lbs.
>% of fuel )lus trapped fuel 901 ibm.
25 of oil plus trapped oil Z0 lbs.

6. Take-off Weight
Considered em design weight for normal 614,000

Vtake-off or !_P rn'ximran alteirnate weight 714,003n
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PART I-P-1

it. kE2iZL2AT1I2R "'I.11IQNT3 FOR PIGtN QRITflIA

obtained from reference (2).

1. IUMMSTB1U FLIw

a. Compltte Airplane

Groam Load Flap. Power 0W! C.G. Gust Oommente
Weight Factor 1 Gear Loads

Max. T.O. +2, -1 Up Off & On envelope ;All conditions NO
'hr. Alt. +2, -1 j Up :Off & On envelope to be checked pitching

Ma.At. +,- 1P piartch ng
Design , e l Ifor gust load acceleration
Gros , -1.5 Up & O envelope from minitim required
Max. end -3,1 .15 4 Of f & On envelope Iflying speed

Lt. Alt. +3, -1.5 Up Off & On j envelops 'to high tupeed
Ki�nism I fight

Flying *3, -1.5 Up i Off & On fixed U O I

Max. T. O.. None Down Off & On envelope ;All conditions No
Max Alt. Specifiedj Down Off & On ienvelope to be checked pitching
Design except I !for gust load acceleration
Grog. gust Dowm Off & On envelope ifrom minimum required
Max.Land, Down Off & On envelope flying eaped
Lt. Alt Down Off & On envelope !to 16o mph(3)
Minimum IUc" z50r fps
Flying Down Off & On fixed

Notes.* (i) Power-on is defined as take-off nower up to 2 VS and filitary
rated power above 2 VS.

(2) V-n diagrams are required for all wvirht nondirtAnn. 't *e lavel

for the clean condition. Flape down do not require V-n diagram.
since they are not intended as maneuvering aide. However, a V-n
dis•Wn is presented for gust conditions.
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Sujc: BASIO ThFIG.HT O-RITflIt REV ISED

PART 1-7-1 (Cont.)

Notes: (Cont.)

'3" ;uts tiawL 1.75 rs is *peciiied fur thin condition but
flap limit speed Is 160 mph on present C-92 airplane.
Flap limit speed shall remain the same for the XC-120
airplane.

It is noted that limit diving speed is the greatest speed
considered in the stress analysis unless it is greater than
terminal velocity. For maximum alternate gross weight, the
true high speed in level flight shall be considered as true limit
diving speed.

b. WIIG Ayp AXI'OlQX (NxnT&L)

1. Wings must be designed for all loadings under complete airplane
in Section A.

2. Wing ribs and leading edge shall be investigated for pressure
distributions corresponding to:

(a) positive lift coefficient giving most forrmrd 0. 7.

(b) lift coefficient giving positive limit load factor at limit
diving speed or at VH if greater.

(a) distribution giving maximum negative load on fornard 20%.

3. Wing leading edge designed for loads in 2(a) and 2(c) above
modified for momentary increases in leading edge loading in
accelerated flight (extend CL versuso< in straight line and
other coefficients in a reasonable manner - use constant load
factor and reduce speed).

C. UORIZOtA.L TAIL AMID flVATQR

1. T7tl must be designed for all loadings under complete airplane
in section A. - balancing loads

2. Maneuvering horisontal tail loads with pitching, C. G. at 20%,
30%, 35% M'OW, one point on V-n diagram, (References (4) and (9),
flaps and gear up.
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FART 1-i-i (Cont.)

3. Add increzaent due to gunt Uu-ý a 50 K to balancing tall
load at lpvel-fllpht hith mnpnd (nonmori"ipr An.-n.lr ne,•-Armtinr)

d. rLJYATQR A35

1. Tabs designed for moet severe combination of ipeed and tab normal
force likely to be encountered. In no case is limit tab load less
than 50 lbs/sq. ft. (use trapezoidal loading with L. Z. twice
trailing edge loading).

2. Note that the limit load over the fixed surface and the distri-
button of this load i* aesuned to be unaffeoted by ttb deflection.

3- For balancing condition with speed is VD and for maneuvering distri-

bution speed isci&7 VS where m is positive limit load factor.

1. The limit loading in determined from the formula W z 0.002558 Lflap
X V2 x a-

whore 0L is flap lift coefficient in fully deflected uosition with
the gust condition and at the true speed corresponding to the most
severe conditions given in Section A. (trapesoidal chord loading
with L. I. twice trailing edge loaclinp).

f. MUELAGE 800)8. QOWING. fl0(WJ

1. Determine pressure distributions corrected for compressibility
* VD.

2. All loads for Section (A)
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BASIC YLIGHT CRITE~RIA- PACK ON ac 5 94

SUbject:- . ..... R TS E D

FART I-F-2

2. 4§SY1EMICAL FLIGHT
a. 20XFLSTX AnELAk1T

! Load Faotor

1. Design for - .06 ai . f Y l _f ne. and gear up, *2. ti

2. Design Ior p w g .015 at 1.25 VR, flaps and gear up, +2

2•V

b. WING ARD AILZROW (DgnEoTED)

1. Design for recuiramont. inrdr section (A) above (anply
moment coefficiunts cf deflected ailerons at the wing
attitude corresponding to that point on V-n diagram which
4ives highest torsional moment on the wing).

2. Design for unbalanced loading using 1W0% of design load on

one wing and g 5 % on the other considering angular inertia of
the airplnne.

3. In no case may average limit loads on ,ilerons be loas than
P0 lbs/eq. ft.

4. The design load shall be distributed over aileron chord eas
uniformly varying load 1/6 W at trailing edge to 11/6 V at
L. X. where W a average load at any chord section unless
wind tunnel data indicates ai more rational distribution.

c. AILKION TABS

1. Trim tab design for worst condition encountered but not less
than 50 lbs/sq. ft. trapezoidal load with L. E. load twioe
trailing edge load.

d. HORIZONTAL jALj ALVATOR

i. Design for unsymmetrical loading where load on one-half
of the tail is the maxi'm-n obtained for any condition and
that on the other half is the maxim= load multiplied by
(1 - -1/7.33) where in i limit positive 30aneuvering load
factor.

- ----- 1
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PART I-NI2

a. VEIRTIOAL_-_IL A ND.MIM

1. Design gust load U- a 50 fps normxl to plane of

loading W" 5 x m x VHcr. Where total limit load s

average loading x total fin and rudder area.

2. Use triangular distribution of load with zero at
trailing edge.

3. Design for zero yaw with one engine dead and the other
delivering take-off power at speeds up to 2 V9,
pressure by reference (h) or flipt test data.

4. Design for zero yaw with one enpine dead end the other
delivering normal rated fnower at Vmax under this condition

plus pust load added to vertical tail balanning load. Gust

normal to surface effective velocity of 30 ft./7ee. Oust

increment may be obtained from

W = .0 xM x Yci

5. Design for five degreo yaw with resullting rudder deflection
and with zero rudder deflection at VD.

1. Design trim tab for moet severe condition but not less

than 50 lbs./sq. ft. trapezoidal loading with L. M. twice

trailing edge load.

2. Design spring tabs for moat severe condition to cause limit
load on rudder. (Again never less than 50 lbs/sq. ft.).

3. Design control .r±--nc for distribut ion a- un.affected. by
tab plus tab loading using 'D for balance conditions and-

.:V 5 for maneuvering distribution I-

a positive limit load factor)

Lt



,RuT No ... ,C107-0 h FAIRCHIIDi) AIRCRAFT 1)IVI ION s. ..6A7U ' "| •F:P i'T .O. , g l'%6 • ;•., AllRCEUILD &NOiNNH • AII•PLIA Z 'OpO. ''I) A E

dOfnRL AC-.JO ?HKrAN.t by ( Kg,) 0Y APPROI.I-N Bfy
DA.TE: 15 N•rch 1949

"suint: BASIC FrLIGHT CRITM'IA - PAOK O5 ..... .

PAMT I-G.

G. AIRPIAh, PHYSICAL CU{RACTERISTICS j
This section covers thr phYsica3l characteristics and
geometric relationships of the component parts of the
airplane with respect to each other and to the center
of gravity points of the airplane.

These data are used in deternining the symmetrical and
asynMetrical aerodynamic characteristics of the component
parts waiich are su:'zned up to obtain the complete airplane
aerodynamic characteristics.

The actual physical characteristics of each of thl component
parts are the samoe as shown in PAR'J I-. of reference (1).

The tables immnediately following present necessary dimensions
for the co;qponent parts from the various C. G. Locations and
dimensionless ratios of distances and areas used frequently
in this analysis.

4.

4i

, I
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i i&..U 
!yFA February 

1, 1914

'I ~ 3ASIC KIl.}HT CRITERL1X- 1iA!K ON

VART I-G

iT!•J--•NS!0N1Sc Fr.DO2- V.PT,_T'.cZ a. T.Or.ýT!ONS

G .- -
204(nsh -01 Isar 3) Gear D

(Ichs Minimum Flying
Weight

Xf 1 336.6 353.14 336.6 353.4 313"0 F3-03
Xb 166.1 182.9 166.1 182.9 172.5 169.8

I b

• t -5141.6 -524.7 -541.6 '-524.7 -535.3 -537.9
Xw 33.66 50.48 33.66 50.14 10.001 37.32

w 0.75 57.57 40.75 57.57 47.14 44.41

Zf -?7.02 -27.02 3.'95, 3.985 -21.51L -17.02
9.oo -9.00 22.00 22.00 0 3.52 +1.00

zvt 49.65 1-8.65 79.65 79.65 514.13 58.65

Zht 15.44 15.44 47.h4 47.44 20.92 25.44

9 -97.0O -87.00 -56.00 -5Co00 -1.52 -77.00

-9.00 -q.00 22.00 22.00 -3.52 .1.00

zw 26.89 26.39 57.89 57.89 32.37 36.89
2w3 13.87 ]3.87 44.97 414.7 19.35 23.97

1, 31.5 114.7 31.5 114.7 25.1 27.8 I"
lh m 21.1 601.2 621.1 6014.2 614.9 617.4

6-17.5 191.3 -174.5 1-93 -IFC.l -179.?
IPI
1,6116014.2 621.1 6014.2 I6i14.9 617.14

Yb 175 1 175 175 175 175 175

tJI
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XO- 20 1 T_____I L -- . APPsToMzf BT

D lF . ro-briary lqU9

iBASIC FIbtT CRITERIA -PcON

AART I-G
Dimrensionless Ratios

C. G. Lw-ýto
.20 .10, .2o0 .0 .-239 .222

MAOw I

'V__M__ .15.1595 .1598 .3L4'0 .3'•40 .1921 .2192

A.0w .256 .256 .256 .256 .256 .256

xvi .3421 .2b22 .31421 .')01 • 639

Zvi .C924 .og214 .2666 .2666 .1150 .11419
M~0W I

wCvi .2274 .2:;74 .1 2714 P274 .2?71& .2'74

e•.._. to ,oi .•o .14o01 .40 hoo .4Ioo l
?Lfv

. 3-959 3.99 3-989 .3.99 .99 3.999
A 0w

Xf 2.000 2.100 2.000 2.100 2.038 2.022

.9973 .9973 .9973 -9973 .9973 .99"T3

FI .1211 .1211 .1211 .1211 .1211 .1211
Sw

.605 -. 1605 .0237 .0237 -. 12o0 -. 1011

.b159 .2159 .2159 .2159 .2159 .?159

Lb 4.g61 4.g61 1.g6 4.561 .61 i.861

Xb .9"7 1.0,7 .9,7 1.087 1.025 1.009
_ _ _ _ _ _ _ I _ __
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.................................................... :.......... i......-. "......
C. G. Locatijons -() j ~-

.25%1.215 1,-215 1 -215 1.215 •,1.215 n5
* iI I ? 5

Yb .O2g2 .0282 .0282 .0282 .0282 .0282i t

___ r..3 -. 0535 .1307 .1307 -.0209 .0059

Zv__t m .2S91 i .2891 .4733 .4733 .3217 .3145
2 v.t .. '1.1269

.187 .0973 .187 .0 .165
:-.w

S-.5165 -. 5165 -.-3 3 22  -,3322 - .h• 50 i-.4575

1 .79 .2785 .2709 .2785 .2737 .

lht

.. _ -•f 1.oo3 1-103 1.003 1.103 1.oU41 1.025
4kkOw maw

._.mh, - .251,_..• -. 2285 -. 1278 -. 2285 -. 12T -. 1900 -. 2060 ,
VA•Ow u4a,

-•-.056 .044 -. 056 .044 - .Ol -. 034f'b.Oxw MA0wI I

L. 1.590' 1.596 1.596 1.596 1.596 1.596Sit !•ACw

_.- (!jx_. •.j .4013 .4413 .1"013 .141413 M.65 .oL101

If-.o191, -. o194 .009 .029 o -. 0155 -. 0 1.
.19 .02 .1221

.b Lb 1.0o495 1.0495; 1.o495 1.0495 1.01495 1.01495

.-b 7Xb .. •.25•-b -. 42 . I-. 5
SSw~ \ i.Cw MACw / I

I.
SW-------,-- . ----in. ,.

~tima
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Dimensionless Ration (Cont.)

C.G. Locations (1) ( -

Q F ,2 . -. 0015 I -. 0015 1 .0037 .0037 -. 00056 I00017

I -. .- .... ! Ic,

4 I,

4

r:

__t

--- ------------- ~mil
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BASIC FLILHT CRITERIA - FACK ON M rh:5, 9.

PART II - Symmetrical Flight - Pitch

It is the purpose of this section to combine the
previously calculated aerodynamic characteristics
of the various conpon'nt narts of the airplane in
order to determine the characteristlcs of the com-
plet ail-,n ~in~ Tr, ertlar to nlhrifv thp

procedure for ease of serarate checks, the method
of analysis and method of combination is presented
in detail.

1. S'JýThA&Y OF AZRODY!XAIC COEFFICIFNTS OF COMPONENT
PARTS

The analysis of corn'onent pnrts such as wing,
fuselage, boons, horizontal tail, vertical tail, landing
pear, and propeller have been previously presented in ref-
erence (1). However, each of the component parts were con-
sidered separately and therefore have their own particular
aerodynamic coefficients. A swxrarry of these coefficients
is presented below for convenience in collecting and using
data on the separate parts.

PITCHING
COMPON-MNT PART LIFT COPFFICIENT DRAG COEFICIMT H.401T CO•0FMCIZXT

Win, CLw - Lw/qSw Cjw - lh./qSw CMWA.C7 Iw/oSw'AC. i
Fuselage CLF - LF/qPf C D1, - Djp/qFf CM? M 1. Fp !'Lf

.2511f

Boom (one) CLB = L3/qPb COB . DB/qFb C1'B - B/QPbLb

.25Lb.

(1) Tail CLT 1T/qtSt CD, - DT/qtSt C.TA .C. -T/qtStct

Notes: (1) Horizontal and vertical ta.ils are designated 1"
by the subscript 73, h, V, or v, reR-ectively, such
as CLHT or Svt.

M- -Mew-
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It is noted from reference (1) that all of the lifts and
drags on the component parts have been resolved parallel Pnd pernendicular
to the airnlane thrust line and are presented in form CX and CZ, respec-
tively. The coefficients of CX and CZ are bated on the seac areaý, lengths,
etc. - th• f'icien~e of CD AnlO GL ,resented in the above table.

(2) AkDLTIO COF COKPON1E1[T PARTS TO Dr.T*R;MT,;.,ý AT1WLANP 7AP.Tc-_T T!Q

rACX Oi - SY"2•-ETRICAL FLIGHT OELY

(a) Suznratiou• of z Force

ZA = Z.; + ZF + 2ZB * Z- + 2G + . 2 7' .

totc: The factor of 2 is Introduced b'r the twin boom arrange

ment; all characteristics previously calculated arc for
one unit. Y.otr tha.t the contribution of vortic,! ttil
it assup•ted ne,-4ipible.

Nlow basing the total aInrlnne coefficient on wnllg nroi. chord,
and free fli•,ht ... .

'_. LF _ 2ZB Z__HT 2ZP 2Zp __-_ Z_

qS q &3 q S qSw I- o-S1, q S-v.

CZA = CZW + CZE Ff * 2 Cz Pb CZjT- qhtSht + 2CCz rZv* 2 Z

(b) Siina.tion of X Force

The same general Procedure is followed here ma for sunrmtion
of Z Forces except the vertical tail contributes to the forces.

XA =X; + XF7 2 XB v XhT ?XT+ *2KG * 2Xp j

X., + XF 2X 3  XHT :! X7 2PXG -XP :'_A X I

Q _, qS 3 qS -uSq. q q Sw _-÷ oS,. -.3 I

I

- --- -- -- --. _
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PART II -A-2 (Cont.)

(b). Su_-n-ation of X Force (Cont.)

CXA C-;W + CXF Ff 2CXB Fb CXHT qhtSht 2CXvT

(c). Sunriation of IMoments About Any C. GOw La.ctnn

Figure 6 nresents a general picture of the airplane In syn.-
metrical flight with the rertinent forces and arms noted.
Taking moments about the C.G.

MW -lWZw ' z.,XW

M. . lfZr * ZfXf

= - (lbZP zb 7,) 2

MHT = - h zht XhI

MVT = (zv.tXVT) 2

)!G = (-gCzG + ZpX) 2

M3 = (-lwi 8• ZWi + zw ,i XW ) 2

=.

Now consider the contribution of each conmronent part to the
moment about the c.g. and reference the final moment coefficientq
to wing area, wing chord, and free flight velocity.

Consider two possible c.g. locations to that-

- wl Z1 Xw
c.g."•

C. P"'2 lw2 :; •zv-2 X;

"":,J1 _- C'. l~w! , C k C_,.
e. g. 'e .. C

II
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(c) Sum,!Ation of Morientq about-.any7 C.G. Location(Cn)

"o*,- from ?Figt~re 8 we see thait lw C.P x, - . where C.P.
and x are both positive mer'.zured aft of tho leaftng edge of
airfoil

~~'ma CM

Cf2 1- 0 ZW + Cxv' z '"

e m- .2 )m Z W C F + C Z W C - -W ! j

C. P.C.V.g. M'ACw MA.Cw- C- ZVI
Then: ,~1  "AC an

S:CI.! 4!W / w W

C.A

Co smnr ider the firstb~ C.G. locationlis ao thei A..o h

c Wg xf ZW f1 A

f~ ZF 4 Zf



-~~ ~ x- x r --- -K -p -I,-I- -

FXIR(HILI)rc 15,I{f' ljNI9O

2Ai RT TT -A - 2 (Cent.)

F-usola-,e

transf errin'ý to cuefficient forn based on v.-nt., area.. etc.

S v7

2 1f
Y F 2Fff

- C.1 1~. +f ITf 1 fC
T +1 2 '1'F2'

nov; fromt Figuro 6 we see that 1~ f C.P.f X-

C CG" p. P C.P,.f x~ +]CPf xf

F~ Z

F - f2 __l

w \uu.. - 771C

nowe assur~o that the first C.S. Location is at the .2 5Lf on the
fuselago reference line - then a

C' CG 1,
P4 . a ___

I .25Lf ~FC

C. 3 3

Pf'X f2fLf + C" F f I/Zf
~ 25L TTi.FF

Li~ S.
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P~iuiT Il - A - 2 (Cont.)

Te devdol-w-nat of' the tranf cr f orm- las f or the boom is the
same as -,or the fuselag:e.

IFc ,. + 'b .Ž- 251'

~ 25L.17,,)

+ C F 1 , (zb
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PART II - A-;? (Cont.)

Hor12z2ntgtl Tall

Now considering- the horizontal t-'A1 the situation is somewhat
different because of the effecto of change in dy,,namic pronsure and
downwash at the horizont~tl t-i)j.

= ht 1 Z]ET zht, XHiT
c. g.

"-"T-ZT4 h. X-HT

liov transferring to coefficient form bvased on ving area, etc.
- ~ ~ qt Silt c~ Zht SLhtC?ýIi~4 -CZNT thc' qll s,. 1 X

MA CU q SwMC 1

C,., - -1T 1 ,A2 Oht 3ht C 0
Xmzit., qhs

now~ coibininr
0 l¶:.ý 40 h ___G~ h2 } ht ~ht2 HTiZp ~ ~ ~ --

e.r. cg. n 5w \MACW~ 'w q SW

now i':e kniow th'~t lht C Fh h

R&C C, , 11kc MAC MAC '

N'ow nssune thivt the first C.G. position liein at the A.C. of the
horizonttvl tail

then: C",T 9xr ht Sbt Chtc
e.g. '.. q S A.

7hti

qo: YT: j Ip ht. h ht nit-_AC1

CSýlilt ht Chtc __ _______ _ _

C ~ C. YA,~ CU'+ " MAl).'I;(M~ ~w/

CZ ___ 'h
Y.__ C."
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PANT II - A-2 (Cont.)

Vertical Tail

The only force contributed by the vertictl tal is assumed to
be an X force which is assumed to act at the centroid of vertical
tatil area. '-•VT =2 (zvt XyT)

converting to coefficient forTmi based on w:inr area, etc.

-2 ( CXYT vt fvt 7vtC.•.q Sw ;AO1w

Landin- Gear Extended

Gear extended is a special condition. When gear is down the only
force acting on the pear is assumed to be a drag, force which is ap-
plied at the drag centroid of the lpnding gear and is conntant regard-
less of angle of attack. The drag- fiures for the gear previously
presented in refererce (1) are for one gear, so the factor of two has
to be considered in the Orae forces.

so: ".OG = (-Ilg ZC0
e.g.

oonverting to coefficient form based on wing area, etc. It is noted
that the previously presented forces on the gear were CD , CZ , and
C% based on the true i:ing area.

cxG o . - ,Z GG I
C. •.AC, 

mm

I. ~________ ______________ - ____;_
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PART I- A- 2 (Cont.)

Slipstream Effects

The application of power will have two significant effectss

* (a) The incremental changes in w-Ing lift, drag, and moment due to
the slipstream effects, and

(b) The tllu~u and normal force acting at the propeller itself.

This section considers item (a) only - item (b) will be discussed later,

2 ( V ýi. Z

Consider two possible C. G. locations so that

MS 2(-~ Lw 7-,, + zwi4,Xjý-,) 1
c.g.

-2( _1 2 x

e~g. -2' AC ' AZWI + sw12 AXIC.g.

c 2 C- 1w, 1ý: Z'2i

c.g.

2QAC'2 +cP j 'i1 1 + w12
e.g.

2/ A (- (cP,• x• c+lý 22)C C

c.g.re•g. , /

C, 2 c C J'i X' CZ-" - j -'
ý,2 MS1 " K" 2 + ! WI !2

e.g. e.g. .

2I 1 ý-

I -
!" C.5.C
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PART II - A - 2 (Cont.)

Slipstream Effects (Cont.)

now assume the first c. g. position lies at A. C. of portion of vlng
immersed in slipstream.

cs - 2A C

0. g.

XwvI - location of A. C. of immersed portion
from leading edge.C

"If"24 'I 2 zvi/,i .. w x~,,, 'Wi
c.g. -. cM M

&i

II
L x s .. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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PART II - A - 2 (Cont.)

Propeller Effects

In considering power effects it is noted that the thrust force usually
considered positive when directed forward is herein considered neZative
in line vdth the sign convention adopted for aft forces being positive.
All propeller forces are assumed to act at the center of the propeller
hub:

1 lP .- 2 ( - pZp + Zp p)

converting to coefficient form based on wing area

CMwM * pZp + ZpXo)

3 Angular Relationships

In order to properly sum the component parts of the airplane it
is necessary to know the relationship of each part to the thrust
line since all of the characteristics terms are parallel and
perpendicular to the thrust line. These relationships are explained
in reference (1) but are summarized here for convenience and in
Fig.

c- o<T.L. + 7

*f -T.L.

•'ht - 0< T.L. + 1.00 - 6 ave (explained in Fig. 7)

"No angle relationship is necessary for the gear
and the vertical tail.

II
Ar

U

IIa ' yC-______
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PART II - A-,"

SSurmnary of Equations for Complete Airplane

A summary of all of the equations for the complete
airplane in symmetrical flight is presented in the
folloxing table.

:7
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SUMMARY UP EqUAT IONS FOR COM.FLETS AIRFLANI
IN PITCH - PA(OK ON

Total Z Force

CZAL CZbg+ ZF EL + 2 0ZB nL + CZEET ht St + 207, ; 2 Zp

S.. q S. w.

+ 2 iAZvij

Total X Force 
[ 

S

axw+ O1, f +2 C.XB-L + *CXH qht~ht + 2CXVT qvt St
swSW q Sw q Sw

+ 2CX G+ 2 Xp +~ 2L4XWj

Total Momnent

CGontribution Of:

(xr -f P21 ___ I Fuselage

ON.25.f4' 0,1 -U f .2L

SwMA W S A1S 4

f C4T h+ 2Cf~~S .2ht ý - ,3 7b BoorisotTi
Swc MAO, qSB MACL ?xAC

k, + OMHO qht S t hte +~ L CZA+.t R

2 Tq~vt _vt Zvt Vertical Tails

2 Cq ____ %Lkc
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SU)M4ART OF EQUATIONS IFOR COMPLETE AIRFLA1E - PACK ON

(Cont.)

Total Moment
Contribution of

2~ 1 C , C ,

4. 2 - Ip ) ProLelle rqS HACw o

LC Slipstream

* A• CxI Z
MAC I

r -•-S-.'¢ - -2

L 6 . . . . . . . . .
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PART II - B

B. Pitching Moments of Component Parts

This section covers the determination of the contributions of each of
the component parts of the airplane to the total pitching moment about tho
various locations of center of gravity.

The contribution of each part is found by the cquations developed ill
Part I-AA.

The aerodynamic characteristics of each component part were obtained
from reference (1).

The final pitching moment coefficients ef the component parts are based
on wring area, wing mean aerodynamic chord and free stream dynamic pressure,

" ",- --< A
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PART I1 - B - 1

1. O;ii: U• flapped - Power Off

"-.C. + Cx. 3 (B)

whereA W A. 0' .,

"A.C. & C are froM Figure 4 of Reference (2)

C. G. Location

1. A1  -. 056 B1 - .1598
2. A2 - .044 B2 - .1598
3. A3 " --. 056 B3 - .3440
4. A4 - .044 B4 a .3440
5. A5 =35a_.92
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II I* m

-T~

41I

I'-K
41 l (i

Q,4

- --4

rl-t

IL Z 4~0 .~ j~~

H I V

JJ
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2. 'Jing - Mlappned _ Power Off 5/ 40*

C ', . Ci + cZIn,, (A ) + CX . (B)

/ y;, - A'.C.

Bm(L

C4FACI Cz;,1 , CXTI are from Figure 8 of Reference (1).

C.G. Location

i. A1 - -. 056 bi - .1598

2. A2 - .044 B2 - .1598
3. A3 - -. 056 B3 - .3440
4. A4 - .044 B4 - .344o
6. A6 - -. 034 D6 - .2192

_
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V arch 15, 194

fl.AI LifCAITŽJRiTA PACK ON 1:-1El

II N

Ij Q3 
-

IN\NI

III

* 
It

K "-I

IIi k' 
K V



REPORT NO. R107-014 FAIRCHILD AIRCRAFT LIVI'.IN P

__________ iF AltCIIIII &%MWiE A AMPLAN11 CII:-Tl-

.MI)flKL XO-120 1PREPANKI) BYCEKD1 ~ jAFO1Df~_______
BS T I A C March 15, 1949

,Subject:- BASIC FLIGHT CRITERIA -PACON RE% ISE)

PART II - B-3

3. FJSZIAG3

C C, '". (-1 ) * CZ (B) CX, (C)

A = PfLf

.B . ~ .2LfR L
Cz

Sw AC

CM? 2SL from figure 19 of reference (1)

Czlp & CZx from figure 18 of ref-
erence (1)

C. G. Location

1 A1 = 1.596 B1 = .4013 CI -. 0194
2 A2 = 1.596 B2 = .4413 C2  -. 0194

3 A3 = 1.596 B3 = .4013 C3 .0029

4 A4 a 1.596 B4 a .4413 C4 .0029

5 A5 = 1.596 B5 = .4165 C5 -. 0155

6 A6 = 1.596 B6 = .4101 C6  -. 0122 r

I 5
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HEI'OHT No. R107 --04C 11 1r A~u Ii It Cm'.n Aiit A K F V1XJEENIE IfO IA;iib'lN

N("tXC-120 P~AII I

I'IlMarch 150 1949
I~ujoc:-- BASIC FLNIM currMIA P A C1, ON

PART II B 3 3

*jfi [''iT7 4 TN itý-

%,1' ' 4 'Ali

A' A
'¾k

I~. i' %)' i

m %I k I

tN'

\~ý I i f j
I IIQ

Nil *~, C '~I~ iioil

INI
* I II I I j ~t

* !i~ E)'
4 

I 4113, -'4

Z5~ ~
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IF FA jIII," If, K",I.IN & AIIIPIA.AIN i KI n I n fl-'r

YoDm. XC-120 I-wrAv _ _ LL' "5LO,',, APPi,,., ,n

I " 'March 15, 1949

Subjct:- BASIC FLIGHT _CRITERIA,- PACK ON , l.-,<l:,EI)

PART I1 B - 3

I I I ; .

4;- 4 -

H 4 -

N: N

NI NI , '

I I VI
I '

: 1 !! : ,I , 'I'
, I :i

' .. I I \;J I

i ! ; I I

Li I__ _ _ _ I i
'/iI II

II i I

-' I , " '( I .
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FAIRCHILD AIRCRAFT DIVISION
REPORT NO. P107-014 OF FAMCKm!.t NlGI.VZ & AIRPLAKU • M P WES PAGE -5

MODEL XC-•2o PH"gn ED BY InED BY APFrROD BY

ATE-V-rch 15, 1949
Subject:- . .. !!ZIC j-LIGlIU CRITI•k - PACK . . . ... ....... RENISED

PART II - B -4

4.. Booms 
,L

C 2 MB (A) + CZe (B) + CXB (C

where:

A- Pb Lb

B . Xb 025Lb

( Zb

L C•.25Lb from Figure 29, Reference 1.

CZB and CXB from Figure 28, Reference 1.

C. 0. Locationn
1 Al - 1.0495 DI- -. 0492 CI - -. 0015"

2 A2 - 1.0495 B2 - -. 0276 C2 - -. 0015
3 A3 - 1.0495 B3 - -. 0492 03 " .0037
4 A4 " 1.0495 B4 - -. 0276 C4 - .0037
5 A5 - 1.0495 B5 - -. O410 C5 - -. 00056
6 A6 - 1.0495 B6 - -. 045 C6 - .00017

1-7
• .I

••- 8>( -2-. F
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XC-12-0
,, Y : arch l:•* 1'1949

BASIC FLIGHT CRITMIA - PACK 01' R K" I EtD

PART II- B -4

I • , :, I. ,N NN+

1'.. .. ,.__+ __ . 2.;_ ,

1_4 .,- L

V N It)\

. . .. + ' . - q , , + - , :- t .)- ., , , % , +

; .,I , i
.N4

Nf N

;N .. . T ~ -,. :IC.\+' K -% -'5: • N • :" 1

II -

m v

'''J iI ,. + ,+ • , .

•9 ' •- . ,

* 1 ," , ' % :% • i "x + • • \ l

, +

i - , l - - L ' . . , _ + I_[ . , I, L•• • •
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i.,
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FAIRCHILD AIRCRAFT DIVISION PAGESIP.GE

REPORT NO. R107-014 o) FATIH(ml.D ILMN•II a JAIPLA.M mRPORA1ou N ,I o l . X C - - -12 0 ~ l ~ i l , [ C l • m B Y A P r e o v lM B Y .

* N~~flm P~RIEPARMCD BlY CR-u.-,APRVI)o 5,1
tarch 15, 1949

Suje .BAS.IC FLIGHT CRITERIA PACK ON R
Subject:- . . . ..... ... ... .... . . . . . . R E • fSE D . ..

PART II - 5-5

5. VERTICAL TAILS

C 2VT CXVT X qvt x" x zII q SW MACW

It is assumed that C~yT does not vary with angle of

attack mo that CXVT = CDVT and CLvT - CZVT = 0

CXVT = CDVT = .0081 For :Cvt = 0 ', 00

from page 234, reference (1)

rI

I .I -- " J .... . . • . .

IinL W F--- v -- -- y-.



REPORT No) R1 -14 F I RUHILI) AIRC(HA FT 1) D I SI OW NP tE]I. F Q~F AII(HjtiK 14dN H & AIHPI A E 'F *uti ,-
XC13 PkP$ANED ByIlS (! P PHVDB

suhJt.,g:- BASIC FLIGHT Cli'.iTER-,IA -PACK ON F

PART 11- -

T_.

ILI

ji q, I II

I f

4. i
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FAIRCHILD AIRCRAFT DIVISION P'GFS P•E G "-
REPORT NO. R107-014 OF FAnHmI V D ,W.GINR & AUtLAN' 0Bo'FOH04T1O

MoDZL XC-120 I•., PPASD B ]CHMKD By AP,,OVKD, BY

D.vi1E March 15, . ...1949

wi "uhje. . .SIC.7LIGHT CRITERIA - PACK ON.... HE% ISEI)

RT II - B-6

6. LAJ4DING GEAR

m, 2CZQ G~ .2CZG

CX G CZ G from figure 47 reference (1)

C. G. Location

1 N Al = -. 5165 B1 = .187
2 A2  a -. 5165 B2  = .0873

3 A3  a -. 3322 B3  a .187

4 A4  - -. 3322 B4  - .0873

6 A, = -. 4575 B6  - .165

17F-
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REPORT No.R107-014 FAIRCH1I ,1) AlRIAF ) ~(N
UPW PAIRHI'II|, I~I£N(• & AIH•PI.ANP• I•kpIA"' IN[ •••~ | I

)1 &

Subjct: ASIC- if --- -- - ----
-~~~ E, ",•: rch 15, 1949

Sti,•t - BASIC FLIGHT CRITERIA -PACK ON i ar 1, 9

PART II - B - 6

I~ T' 11, '•!; ',, 17 I T T

vi I 1i
¶ I -~L ! 4 If'i tir' -i i

i-\'xl i ,,h~i % + . • I I

- -. . .-t~Z . . . '--: ' - -+ "0 N- -, - ; . . .... ./L + • _ _

.. , ,,'. 'i ' t,1',,t '
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NN. 1., ,k, ) ~h,

-I f
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, " '<, <> '

N 4\.' . .! A,<'i"-T T --

,i I •, . I. " • t : .ti. -----
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N \9
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REPORT No. R17-014 FAIRCHILD AIRCRAFT DIVISION
REPORT •7OF FAIBCEIIJD I•'.•IN & AIRPLANE CPkGESII-A "_ _

MODZKL XC-120 I P KPARED 91 I RC~'by APIPRO)1Ef BY -t

lA.-El'.arch 15, 1-)49

SBAGIG FLIO-.!T CRTT1iRIA -PCK ON REA-Subject:-.......... . . . . . . .. . .... . EV ED .t

PART I! -B- 7 h

7. Propellers (2) - Military Power

C,), 2 1Z + Zpxp)

Sq F

CZp from figure 60, reference (1)

Zp Cz pq F p

XP T

T is from figure 56 reference (1)

"Results of calculations are presented in figures 8 through 13

if V
L.

I h"



REtPORT NO. .Olh F IIHiHIII) .%,,l Hl I i I 'HIt• N

m m XC'-120 Ii lll I AP?4 FF i IF? -l- --
i March 15, 1949

N!

Sub iftt:- - BAS IC FLIX GI-I r C R I 'T ERIA .- PACK ON f MI "F;•i .i ,

PA~RT fl - f -?7

SI . .... 4 •, .4 i .. . "1;\ !Ii I
., 47I

-- ,. - ' -<.: ,' , 7 1j F rI J _i
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F~ R Nl 1Q -Q 4 ~ i HA 11 V~ A I RCRA FT 1)i V I 1 ) I N
REIIT Si R10 -01 IL %&;1W3 & A!IUPLA .R 5rJiIN 4 '.- 5

___ __ __?UIFASZ -:-2 Imr 11 LU(EKizo- i I! -t "I"I'VE1) IfLI _

BASIC FLIGHT CRITMA - PACK ON- r i.%v March 15p 1949

PART II B -7

N N

1,71 44 t4.

I.t,

N N

t4 - V.

-A

N, N~~K.

TO

IIV

I ~ 4

NJ

j\JQ.

-- ANN ~. ?~'~41I



REPRTNO R1?~J.FAIRCHILD) AIRCRAFT DIVI.SION JRPRNoR1704or FAtIMIIJ Ml 4~ D AIRPLAýF CXOMI4AI)MA IV
-- -- -- ---- --

MOOUL XC-120T PtEPARED- BY CKIIID BlY AVPPUOID FIT

K h41. arch 1 j, 1949
Subject: BAS.IC. FLIGHT CRITERIA MAX. ON

PART II B 7

- - - - - --- --- --- --
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9\' I 4

N4 II
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PAlT II -7
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PART Il -B - 7
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XC-120

Sujc: uAsio FLIGM CRIT-IAT PECK ON Ms~iLarCh 15, 1949

PART n ' B - 7

I N.
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I 1w~

4 o
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BASIC FLIGHT CQITERIA.- PACK ON'I:i,[: 1.

PART 11 -•
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FAR( HILD AIRC RAFT Ik'.'TFRC7

N~'arch 15, 1949

PASIC FLIRH2 CRIMEIA - PACK ON

kA.RT I I - 'B- e

Pda. aDLIMAY.L X~FlTS -WING UNTLAPPID

CH 8 ; 2 4 CM WI F 2 czvj (A), *4 ACy 1  3)

1.1wit cc~nsidered neplirible for the tinflappe-d wintg

s, that

CIA. P 6 CZ1 1  (A) 6 CX.0 ~ )
A (...i -ACl

'n~z~jjfrom fiiure 51 reference (1)

L)G;W fron fifnire 50 reforence (1)

C. G. Locu~tion

1 Al = .0149 BI= .0824

2 A2  - .1147 B2- .0824

3 A3  m .0148 33= .?666

4 A4  a .1147 34 = '6866

5 A - .03 5- .1150

6 A6 = .0365 B - .1418

Remuult*of calculations r.re presented in figi~res 14 through 18.

.1 ZF4
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Subject: BASIC FLIGHT CRITERIA - PACK ON IFMrh

PART 1 -B-8

8b. SLIISTREAM EFFECTS - WING FLAPPED

F .
Cr45  2 Cmwpi 2 3 C~wF1  (A) + n C~7 1  (

where
A = (x-i- A'C.wt'

MACw •w j

A C14W-I• from figure 52 reference (1)

n CZw7I from figure 56 reference (i)

,a CxvMrI from figure 55 reference (1)

C. G. Location

1 A1  = .0148 B1  = .0824

2 A2  a .1147 B2 .0824

3 A3 = .0148 B3 a .3666

4 A4  - .1147 B4 - .2666

5 A5  = .0527 - a .1150

6 A6  = .0365 B6 .1418

Results of calculations are presented in figres 19 throug,-h 23.
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I Subject:.- ....BASTC FLIGHT CRITRIA - PACK (N DAE tUSE1.,.D99

PART II - C

C. PITCHING MOMENTS OF TAILLESS AIRPLAE

Tnis section covers the summation of the pitching moments

of the various component parts to obtain the pitching moment of the
tailless airplane.

The characteristics of the tailless airplane will be de-
termined for all of the e.g. locations discussed under loading con-
ditions, for both power-off and power-on, for the flaps and gear up,
and for the special conditions with both flaps and gear down.

The pitching moment coefficients of the tailless airplane
as shown in this section are all based on wing area, mean aerodynamic
chord of the wing, and free stream dynamic pressure.
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Subject .- " . FLIGHT CRITERIA - PACK ON 15 March 1949

PART II-D B&LACING TAIL LIFT

Since many of the required design conditions are
for symmetrical flight without pitching, it in
necessary to deternine the characteristice of the
complete airplane for this condition. For this
condition 0MA z 0. Since the only control which

is variable for symmetric flight is the horiz-
ontal tail, this is the only balancing element;
and in order to determine the horizontal tail
load required to bplance the airplane, it is
necessary to know the characteristics of the complete
airplane less the horizontal tail.

In order to simplify theFqe calculations, several
justifiable aeeumptione are made. First, that the
contribution of the XHT force to the total tail
moment is negligible and second, that the motion
of the tail center of pressure is a negligibly
small fraction of the total tail length.

Then to balance the airplane

01, O .A.- C(6 2 0 o

let 0ZNf a 7lht CLHT

so that

O'MHT Iht CLH a lh h
S, m.0 v q.

where
11 ht = .85 lift efficiency of the horizontal tail

Sh 34.2.V&.. .2392
S 1.447.25

] ..
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I s, t.- BASIC rLIGIrr CRTITRIA - PACK (14 REVISE,.

SubJect:-. ............ ...... .. ... E I E

PART IT -D

Sht lht qht
W, Wvw -q-

K .2392 x lht qht
168.28 q

K .00142 lht Tlht
q

The effective tail lift is then

Tlht CLET - Ch[A-T based on qht Sht

1ht is distance from C.G. to elevator hinge line.

.J _ .
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PART II- D - la. &

3A. FLAPS AND GEAR UP - P'IM OFF

qht
- 1.00 page 57 reference (1)
q

C.G. Location lht K

1 621.1 .882
2 604.2 .858
3 621.1 .882
4 604.2 .858

5 6114.8 X873
6 617.4 .877

a ht from figure 35 of reference (1)

I

I

m, n

w• 
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- PART Il - D - lb.

1-b. FIAPS AND OEAR UP - PWER CN

For flaps and gear up, pomer on qht

q
and ( will vary with power. Then K power on = K porer off

I h a ) h t is obtained from figure 63 reference (1).
q

J qht is obtained from figure 62 reference (i)
q

Curve of balancing tail lift coefficients are

shown following each tabulation.

e, -11
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Subec:- BASIC FTIGHT CRI¶IRIM P.AC (0 1 -ý (r,-- HYISEDsubj~~~t.. ...~ ...... .. ... • ._. F ... _ .CI.I - . P , ... ...... .. ... :• D. .

PARTII - D-2a.

2a. FLAPS ARD GEAR DOWN - POWER OFF

For flapzand gear down, power off

qht . 1.00 page 57 reference (1)
q

Therefore the ralues of K will be the same as shown

in Part II-D-la.

a ht is from figure 36 reference (1)

Curves of balancing tail lift coefficient are

shown following each tabulation
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PART II D- 2b.

2b. FLAPS AND GEAR DOMA - PO, CiN

For flaps and gear down, power on,

qht
1- i.00 page 101 reference (1).

Aq

i Therefore the values of K will be the same as
shom in Part I I- D- lb.

a ht is from figure 64 reference (1).

I

II

sho folowin eachta
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S~ubjec- Ra.SIC fIFIGT C!ITER1IA -PKGK. ON.

PART 11-2

Z. COQ4L3T AMPPLAYS fORNAL PGROZ OOJTICI3MiS

This section covers the determimtion of the normal
force coefficients of the complete &irplano.

As the horizontal tail normal force coeffioient vill
vary with center of gravity and/or power conditions,
the normal force coefficients of the tailleus 'airplans
are first determined and the normal force coefficients
of the horixontal tail then added to obtain the normal
force coefficient of the entire airplane for a given
configuration, center of gravity location, and/or
pOaver condition.

The aerodynamic force coefficients of the component
/iarts as obtained from reference (I) are all converted
to wing area and free stream dynamic pressure before
semming to obtain total normal force coeffioients.

W ._.VW
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Subject;-.........BASIC -FLIGHT CRITE~RIA - PACK C11II~[

PART II - E - 1

1-a. FLAPS ANG GEAR UP - PC7ER OFF

The normal force coefficients of the complete air-
plane for flaps and gear up, power off, are as follows.

CZA a C + EzF +ECZB * £CZVT * CZHT

where the force coefficients are all based on wing
area and free stream dynamic pressure.

As the values of C for the unflapped wing as obtained
from Part II-A-1-o reference (l1 are all based on wing area no
corrections are necessary.

As the values of CZF for the fuselage power off as ob-
tained from Part II-A-5-e are based on fuselage planform area, they
are corrected as follows.

CZ CZ Pf - 579 .4001

F F F 1447.5 CZ

a TrL CZF -- F

-12 -. 0951 -. 0380
- 8 -. 0519 -. 0208

- 4 -. 0189 -. 0076

4 .0189 . O7 6

8 .0519 .0208

--*1,,,lDl
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PART II - E - I

The values of CZ for the boom power off as obtained

from Part II-A-6-e reference F1) are for one booMld dy and are
based on the planform area of one boom. These values are corrected
as followsa

C-ZB 2 ( CZB Pb ) 2 CZB 312.5 - .4319 0 Z

a TL CZB ._ZB

-12 -. 0347 -. 0150
- 8 -. 0166 -. 0072

S- 4 -. 0042 -. 0018
0 0 0
4 .0042 .0018
8 .0166 .D0C72

I
For the vertical tail -CZ VT a 0 as CZvT

a 0 from Part II-A-9-e reference (i).

The values of CZHT will of course vary with center of
gravity locations and/or power conditions as previously noted.

so that

C..1IT - nlht CLHT Sht qht
Sq

where Tlht CLIT is based on Sht and qht and is obtained from *Part

I *ht CLHT = COA.-T -w MACw q
Tt I ht

substituting

2._ZHT - C" ,,AT

WA. S14 T T -t

"a.
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PART II - E - I

lb. FIAPS AND GEAR UP - POER

fhe normal fcrce coefficients of the complete airplane
for flaps and gear up, power on, are as fol•owa:

SzA a CZA_ + 2L1Czw: + 2 p + .C'

lPower Off

Moere CZ0 Is the same as determined in
ZTPOwer Off

Part II-&.E-A

The values of .6 CZWI due to the propeller slipstream effects

on the portion of the wing immersed in the propeller slipstream as
obtained from Part II-B-le reference (1) are for one immersed section
only and must be doubled to take care of two engine operation. The
values are baeed on total wing area and therefore need no other
correction.

The values of CZp from Part II-B-8 of reference (1) are also
doubled to take care of two engine operation and are determined as

followas 2, Pa2GpF

where CZ N Zp Figure 60 reference (1)
.. q Fp

for a TL

The values of CTHT are determined the same as in Part Il-E-la.
.1
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MOD . XC-320 irRKAR5D BY .EcKf f rEDY __BY APPROVEDBY

I ~~BASICO FLIGHT CRIIERIA - PACK C•REISD
Subject: --. ......... ........... .... .. ............. ..... .... ....... I. ............................... .................. ....... VIE . ... ."

| htI'

PART II - E - 2a

2a. FLAPS AND GEAR DCMI - POUN OFF

The complete airplane norlmal force coefficients for flaps
and gear down - power off, are ao follows:

CZA Z7F ZF + -CZB + Z + CZ z+ CHT

Where the aerodynamic force coeffi.cients of the component
parts are all based on wing area and free stream dynamic pressure.

As the values of CZwF for the flapped wing, power off as I
obtained from Part 11-A-2-1 refernece (1), are based oni wing areano corrections are necessary.

The values of CZF and CZB and CZVT are the same as shown
in Part yY-E-I.

The values of CzG for the landing gear power off as ob-

tained from Part II-A-1l-c, reference (1), are based on wing area so
th a t &

an = 2G aCZo

-12- -. 00681 -. 0136
-8 -. 00456 -. 0091
- 4 -. 00229 -. 00450 0 0

4.x 0229 •.0045 .8 .00O456 .0091

Values of CZT are determined as outlined in Part II-£-l. -'RL
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OF FAIRCYUL.D FL1c.MI a AUKJPA•N OO~FoIro.GE/h

.-oDJ XC1210 I CURCKEP) BY APPOVIX By

D.T.E March 15, 1949
SubL .... BASIC FI..GHT CRI2ERTA REVIFSED

PART II - F

2b. FLAPS .MD GEAR DOW.0 - PMWER MT

The normal force coefficients for the complete air-
plane for flaps and gear down, power on, are as followst

CZA CZA_.2e Czr 4 + 2 CzP + C z

Where CZAT is the same as determined in
i~hee "-Powier Off

Part III-E-2a.

The values of ZX C;1TFl due to the propeller slipstream
effects on the nortion of the flapped wing immersed in the propeller
slipstream as obtained from Part II-B-2-e reference (1) are for one
immersed section only and must be doubled to take care of two engine
operation. The values are based on total wing area and therefore
need no additional corrections.

The values of C are the same as those determined in
Part II-E-la for the same 46r conditions.

The values of CZ1T are determined as outlined in Part

IM!i-7
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SXC-120 IVRSP&BUD BY B APPR(WK11 BY

s "" BASIC FLIGHT CRITERIA -PACK 0W
Subject::-- .............. ......... .......... BASC .LI .T.... ............... .. ....... ... ..... R ; IEDl1VE

PART II - F

F. COMPLETE AIRPLW!E POLAR DIAGRAM.

It is the purpose of this section to determine the
polar diagram of the complete balanced airplane.

The total airplane lift and drag coefficients wtere
determined by the addition of the lift and drag coefficients of
each of the component parts. Lift and drag coefficients were ob-
tained from reference (1).

Figure 50 presents the polar diagram for the com-
1 plete balanced airplane for all center of gravity locations, flaps

and gear up, power off.

*1

Wim.
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XC-1.20 PIIE7A&KgD TIT I,, HKE) BY .%l11IXII4'< III

_______ ______ --- i Ulrch 15j, 1949

'~uhje~I ASIC FLIGORT CRITERIA -PACK QC- NI

PART II -F AIRPLIME LIFT COEFFICIENT-
POWEROFF - FLAPS ANDGEAR UP

N3 N

N %I

N

N\ ''tr

44.4

oý N-- I

N3 N.. \

E-i-
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I ~~2"N I
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.1 0t~ll. XCe-12 0 I l~rklilpixa By1 (I'I K RID nV" " r"Pilt %'7ID FIT

lTE 1.March 15, 1949
Subjec. ..t; • g • c~ • I• .. D eX •- ........ ... ...... - R ,-,_SI,,

PART TI - F AIRPLANE MAG COEFFTCIETS - POVER OFF

FLAPS ANTI GEAR UP
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.R 0 0 •Dtrt_.TNiCTED
REPORT FAIRCHILD AIRCRAFT DIVISION VGESREPORTNO. R0•-0 F or iAIRCMLD 104G]"'O A AIRPtANNR VOKONATION

KODEL XC-120 1 PI,,ARD ST 4IH'CKMD BY APPROViED By

DATE March 15, 1949

SSubject: .......... BASI-C.FLTGT CRITERTA - PACK CN RMFISED

PART I - 0

G. V-n DIAGRAIS

1. LIMIT SPEEDS AIND LOAD FACTCIS

V-n diagrams for the subject airplane will be
constructed in accordance with the flight conditicis required by
reference (2) using the procedure of reference (2).

MATA FOR CCSMIRUCTUON OF V-n DIAGRAM'

So-pe of Diagram B
jI

Gross Wts. Considered Maximnm Alternate Gross Weights 74,000 lbs.
,aximum Take-Off Gross Weight 74,000 lbs.
Design Gross 'Weight 64,000 lbs.

4a }m•a n landing Gross Weight 60,000 lbs.
Lightweight Alternate Condition 4%,000 lbs.
M1nimur Flying Gross 7.'eight 42,136 lbs.

-p

Load Factors At 74,000 lbs. +2 and - 1

Synmetrical At all other weights, + 3 and -1.5i
I Assymmetrical All weights at VR - 0.8 VH, + 2 and - 1

with P -.. 8

at VD - 1.25 VH, +2

with P T3w = .015

, Since flaps don is intended for landIng mly,
no V-n Diagram is rej.:uired for flapped condi-

1 _tins.

.--.- * fro--

!M 1



RPR FAIRCHILD AIRCRAFT DIVISION pG,-
REPORT NO. ~J.~7-O O�FC�- FAIRCFMaTI.I, &WGIV.A AiRpLAN., coroRAno.PE

X1ODl X-20I PPARD B-l CUPCIEDl l3T APPHAIVT By

DTIIE 15 March 1949

Subject:- .... ,BASIC FLIGHT CRITTEIA - PACK (1 R. . ISM

PART II-.-i

l8pO00 Ft.
Altitudes Considered Sea Level (Highest IL2'.)

V7 Thue250 27 0
--Tr ue

"7P, !ue :.."T 2C0C 216

VD True IPIH 313 338

""T True IPH 502 522

Converting the above speeds at sea level and 18,0CC feet
to indicated air speed, it is irnmediately apparent that only sea

"" level conditions -,-ill be required to be investigated. Therefore all
future reference to V-n diagrams Yil]l refer to sea level conditions
only and no V-n diagrams are necessary for 18,000 feet altitude.

Terminal Velocity for the preceding table was calculated
by the mcthod outlined in reference (2)

p.

VT .6818 YT (a)

where a = speed of sound at altitude of V-n diagram,

in ft/sec.

= critical ".N. of wing root airfoil section; from

reference (11) for 2418 at CL = 0 = .605

CDv = equivalent airplane parasite drag coefficient at
zero lift = .040 from performanice calculations in

reference (10).

SW - 1447.25 sq. ft.

P - ,• for sea level = 1.0
S-- 18,000 feet - 0.4q92

- ---'.- ---•--- ,,,-'W y.'

,:. :• ,.,:c:.• ,:bMP i-W_ A4



FAIRCHILD AIRCRAFT DIVIS•ION PA( ;E

REPORT NO. R10r7-014 OF FAIRCHD11) LINE * AIIAPLANR (V') I flGK __E_ PAGE_ /99

XC-12 0 LIMIPIIEJ BY APPMAI U BY____

,,x., ý: 15 M.arch 19.49
subjt: ..... BASIC FLIGHT CPITERIA - PACK C1 [ RF; 5 M h 1 4

PAUT II- O- 1 (Continued)

'hen the constant for entering fir-are 4 of reference (2)

- 2 B

-1P1 P CD - (114'7.225 lCl)f .0.C.)( .3'6)

= _at sea levelL 3i,&t6t J

t? " at 1,0CO feet15,780

GROSS EA 1P.. .. . ... ... ... 5f t/
4, 000 34 1 :- 5- •/ _61?15_,, .732I 10z,/, 522

2.e ___ j 0  .. C 1L3 7~ 513

In order to simplify the -;-n diaiscaas and the calculations,
select the maximumr teri.inal velocities of 502 and 522 mph as
applicable to all •-eights.

-- -!- - - -.. E {~mum
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REPORT NO !iLCQ-t!l FAIRCHILD AIRCRAFT 1)IV: ;i'N 5F-1AG',it PALE 2-00
R E P O R T N O . .. ...____' lI)F FA il H II A)U I . IM- a U PLA N.I d') {IF.:-IA & %I . . ... . .. . ]

__~-120 -"" ( 1 yB.4[R by
-- FU T(1AC arch 194-9

Suhject:- ----

PART Ii- T - 2a

2. MaUj: LIFT MINES

Uraxira lift lines for the *-n diarams are deletenned in
accordance with reference (2)

a. TL.; ;cu ...... ? - ..c . . '

Gross Weight,

74/.,0C0 its. 51.I2
64, 0COC lb.2

"2. /2,13X lbs. 2-.11

a T.L for + CL' X S.55 0  a 1'.c 15.53

a T.L. for- CL,. . : -14.ScF a .- 7..

C.u. Location + C . d T.

1 1.Z20 -. 6645 .080

2 1.475 -. 69 .0920

3 U.20 -. 645 .0o92

4 1.475 -. m'e .0,2c
,5 1.,'5 -. 6• .0910

4 In order to st'zplify the construct ion of '-n diaramns, the Px-
inum positive and negative values of 0Z3 and the .r'"_z value of

d-ZA/dIaCT.L. wil ;,e considered as a'mlicable to all C.v;. locations.

LA
Q,



REPORT NO. R107-0-4 FAIRCHILD AIRCRAFT l l l.lCI 1.,

_______ No.________ O FAIl|CUIll) •,(dN't . . 1*Af.. .i

=I. CL XC-3-20 IPk"jARKD 13T _ t

Bb f ASIC FLIGHT C•RI¶I¶-,A FACE CU

PART II- G- 2b i

!.Maximun, n's for C.C-. Location 1,2,3,4, and 5

SP-MM, OFF

V q Cz... V, N n. n n

75 14.4c 21.3 .417 .4P2 .620

-10.05 -. 196 -. 22q -. 3145
100 25.56 37.80 .73: .855 1.10

-17. 3 -. 348 -. 41-4 -. 611

150 57.50 85.20 1.66 1.93 2.48
-40.10 -. 903 -. 910 -1.375

200 102.10 151.00 2.95 3.420 4.4.0
-71.40 -1.393 -1.615 -2.45

250 159.01 235.50 4-60 5.320 6.85
-111. 0 -2.17 -2.51 -3.80

4 . ~b. FL P~S AIM) 2
'L:AF U-~'- (1:.C!

*i The "Po.er On" maxiivum lift hines are coplicated
by the effects of Pover on the normal force coefficient and must be
considered at various speeds.-

0C.. Location +CZ, max -C4. max dCZA/d L

V fvi 100 mph Tc - .639

* 1 1.65 -. 721 .1021

2 1.705 -. 748- Z

3 i.639 -. 750 .iG2

4 1.681 -. 773 .1048
5 1.670 -. 750 .1031

C.3. Location +CCý~C. -,Loaton +CA Max -CzA max dCZA/dLT_ L

o= 60c = .198

1 1.532 -. 713 .0)58
2 i -. 728 .098"

3 1.521 -. 730 .0T-59)
4 1.562 -. 74C .0986
5 1.549 -. 7C .o6n

r---

r,.. o-'•.,' ;



REPORT No FAIRCHILD AIRCRAFT DIViSION ( I. P-aGE -

PN M -01', OF FATI(PHII.1 " KFN GIN t AEIPIPAN. OiRPOU 'A¶11U, .A .I(;Fs PAG 0

MotL XC-120 1 KPAI BV... H94 ,.KK.), lit • h,,•,

•" ~I lL• 15arch 15, 1949

BASIC FUIGllT C!IIEPIA - PACE Q'1AIV 
a 1 9

Subject:�-. i-. -- E

PART II - G- 2b

C.G. Location +CZA max -CZA max dCZA/d TL

v -=J 15 P = .132

1 1.500 -. 719 .T47
2 1 CIO -. 73n_.Cm7.
3 1 ,.: - ,719 .C .4b
4 1.535 -. 739 r)972
5 1.515 -. 729 .0956

ST(- =250 Tc = .056

1 1.'272 -. 710 . C930
2 1.512 0.256
3 1.465 -. 7( . cQ29

4 1.508 .. 728 .0955
5 1. 4,51 -. 718 .0939

In order to simplify construction of the V-n diagram,
the masxinum positive and negative values of CZA and d CZA/d TL w•il

be considered as a 'plicable to all C.G. locations for any given speed.

n =CZA ri-- q

:Jaxdmum n's for C.•.. Location 1,2,3,4, and 5

mph q (CZ,.ax) q 74,000 lbs. 64,000 lbs. 42,136 lbs.

100 25.6 43.6 .854 .987 1.495
-19.8 -. 3M7 -. 447 -. 6•79

160 65.5 1i3.3 2.022 2.343 3.55
- .5 -. 94p -1. OC-5 -1. ý41

185 R7.5 134.5 2.623 3.041 4.61
-63.0 -1.231 -1.423 -2.16

S -NAPA
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EPo)R7 N.o.Rl7-014 FAIRCHILD AIRCRAFT DIVISION I1 Pd'A(;E t03

_______________ Or FAItBUII ISGINS * AIRPI.A-NE OOV.PUI.A;I1N.

XC-120 j ~~,l~~ It ], ,'I'-'March 15, 1949

Subject:-.- BASIC .-FIGETCRITERIA - PACM c.

PART TI! - G- 3a

3. GUST LOAD FACT-r.S

Gust load factors are deterrined in accordance
with reference (2).

(a) FLARPS AiID .•E P UF - 2O:'E2 OFF

= 1±5.0 K d CZI,

d~

Gross ',ight 5.0 Y/,,.;IS

74,000 lbs. 51.10 .599 .0585
64,000 lbs. 44.25 .589 .0665
60, 000 lbs. 41.50 .5C11 .0700
1'•,000 iDo. 33.20 .50 .053
42,136 lbs. 29.11 .559 .0959

In order to simplify constmction of f'-n diagrams, the mtaximun,
value of d CZA/daTL shall be considered applicable to all C.G. loca-
tions so:

-I ~~d CAd =.0920
CZA/a

Gross 'Weight n

74,000 lbs. 1 t .0585 x .C20 x V'/ý-
64,000 lbs. 1 ± .0665 x .0920 x V-Y
42,136 lbs. 1 ± .0959 x .CP 20 x V

7A

iP KWW



.-014 FAIRCHILD AIRCRAFT DIVT'zvtN P'GES PANE 2

REPORT so. R 1 4 OV F'A1ICHIUD K•.x•1•N AlILPLANY (C4,kPMtlT.-_PAGE

,OPLBy (XC-120 IY j APMOVun) IT

r larch 15, 1949
.BASIC FUGlI T -CRIT•,-I - PACK I)4

PART TI - G - 3a.

n - (v;ST LOADS - PUNER OFF

SPEED n _n n

[-6 mph 74,000 lbs. 64,OC Ibs. 42,136 ibs.

100 1.540 1. t615 I1.888

.z46o .335 .112

200 2.080 2.230 2.775
-. 080 -. 230 -. 775

250 2.350 2.530 3.220
I -. 350 -. 530 -1.220

As the positive gust loads are only critical for tyro of
the gross weight conditions, nnmely 74,0&. lbs. (at 7 -ic 200

and 250 n > 2.0) and 42,136 lbs. (at V a- = 250 11 3.0), gust
loads for these gross veights only are sh.ii on the -n diagram.

!Negative gust loads are not critical.

PART II - G - 3b.

b. FLAPS AND GEAR liP - POZT,4 M

Again for simplificatior., the maximum value of
d CZA/d aTL as determined in Part Tl--2b shll be considered as

as applicable to all C.C. locations for any tiven speed.

d'IIn~ 5.e

'-I
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FAIRCHILD AIRCRAFT DIV IO(NREPORT N U. R"1 07- 0-0 4 O F F'Atl+lWlllt• g_•.X-4l MMI .,BP. r]:•+ , o ,'',•

XC.-22 0 i __________ ________- AkKIV( 4
-__,__,RM March 15, 1949

S BASTC FLIGHT CRTTEFJA - PACK al. I)

PART II -'G - 3

Gross lleight n

74, 000 lbs. 1 -± .0585 x d CZA x V V-
-CTL

64,000 lbs. 1 .0665 x d 0 ZA x V -

42,136 lbs. 1 .C5)59 x d CZA x V -VF

d a TI'r,

n GUST LOADS - PCX',R CE':

v I - d CZA 74,000 lbs. &/i, 000 lbs. 42,136 lbs.

mph _ __ TL_,

I 100 .1049 1.614 1.697 2.006

1 .386 .303 -. 006

160 .0987 1.924 2.050 2.515
.4 .076 -. 050 -. 515

185 .0973 2.052 2.198 2.727
-. C52 - 198 -. 727

25C .0056 2.400 2.568 3.295
S! -. 400 --. 568 -1.28

4 !i
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F AARCHLDAIRCRAFT DIVI'ýWN - iCEI2
REPORT NO. RlU7-014 I FAHCmI.D •L;GWR-A AIRP.LAN.E CO;(U- PiGEt PAGE M E 8

•oIL XC-1220 PPANXI~) BT hI'DBY. 1 PI ,,Vki' Bf

S F .. P" March 15, 1949-Subject:-- BAS L ?IC FIJOHT CR1 TFP+IA - PAiCK a' J i•EISu je tý . ...... iREN S

PART IT - G - 3c.

c. FLAPS AND GEAR DWO7IN - PUSER OFF

As the limiting speed for the flapped wing is
160 mph; V-n diagrams rill shcwr gust loads up to that speed.

5.0 KdCZA dV G
n =~ 1- L

Gross Weight W;Sv% y 5.0 K/(-. I

74,000 lbs. 51.10 .599 .0585
64,000 lbs. 44.25 .5,09.0665
42,136 lbo. 29.11 .559 .0959

Values of d CZA/d C are nam determined.

C. 3. Location d CZA

d a L

1 .0913
2 .09038
3 .0910
4 .0936
5 .C<18

Atain the -axijawL- value of d CZA/d a TL will be used.

d CZtA/d a TL -00,38

Gross Weight n

74,000 lbs. 1 _ .0585 x .093S x V

64,000 lbs. 1 + .0665 x 09,38 x 7Vq

42,136 lbs. 1- .5959 x .093S x v V-0

-""C-.- -

II ii IJ
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•,o T NOn.. 1004 n.F'AIRCHILD AIRDIAFT D I [0T0N P',GES

R-.ORT NO P.0OF4 FAIRCHIL+D INlO & AIRPI-ANE O(IMPm~n ltRESl5,

XC-120 &.tkthRE HI _BY_______ Si &AP}'I(O BD •" _

""p , Marchi 15, 1949
P t- BASIC FLIGHT CRITMEIA - PACK (IN'

PART IT - G - 3c.

n - LOATT L'2'.DS - ..'- C`F

SPEED

V!••Ph 74,000 lbs. 64,, ý0O lbs. i 43,136 lbs.

I. n

100 1.549 1.623 1.90
".452 .377 .10

160 1 . -178 2.00 2.44
0 -. 44

V•

*1d



REPRTNO Rl7-14 FAIRCHILD AIRCRAFT I¶TCREPOTO N 1A[k(iBIf 7. ON(.INS AIRPLA' 11•AG 
/Ji.,,

WLSubje. BASIC FLIGHT CRITERIA - PAC!" Q .%rch 15., 1949
.S b e t . ...... ....... .. ', • I

PART II - G- 3d

d. FLUPS KID M& D,77,1- - pg'{ Ct!

n 5.0 K d CZA I:ra-

vV W lo0 mph Te = .639
d CZP,

C.G. Location

1 .1110
2 .1160
3 .1130
4 .1160
6 .1140

V3 V 160 mph Tc =.08 I
'i 1 .1004

2 .1034
3 .100Co
4 .1030
6 .1010

Maximun values of dCZk/d aTL shall be considered as
applicable to all C.;. Locations for any given speed.

Gross Weight n

74,0C 1 i (.0585) x dCZA x V

64,000 1 - (.0665) x dCZIA x V V-.'-
daTL

42,136 1 t (.C 59) x dCZA x VVJ

2 n -GUST L012X; - ?PTEP. W,

V 42,136 lbs. 64,000 1b3. 74,000 lbs.

100 2. ll 1.774 1.68-. 11 .226 .32
160 2.595 2.11 1.?7-. 585 -. 11 .03
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REPORT NO. P1'7-014 OF, •-AKIHCHIrD Xt,.A,. a AI,? A E S IIL. ,,l.,

yo~mu XC-120 u'uK , • kriPmv •

11 7CT: Larch 15, 1949

Sube_ :-- BASIC FL IGHT C? lTERA -_PACK ___,

PART II - H
H. CITPLETE AIRFLUNE CO,"PCFENT LOADS - BALA}ICED CO.!DITIa-1

The loads on the component parts of the airplane have
boon detertined for the balanced condition for all six points on the
V-n diagram for the g-ross weight, load factor, and C.O. location
that gives the maximum load on each of the component parts. For
design gross weight this corresponds to the C.G,. position which gives
the maximum a TL in combination with the maximum balancing tail load

for positive and negative lv angles of attack. For positive and
negative high angle of attack it corresponds to the C.G. location
which gives the maximuza dynamic pressure, which is obtained with mini-
mum values of CZA, angle of attack being fixed.

The C.G. locations so selected yield the most critical
stress conditions for the design. gross weight. In addition, the
maximum alternate and ninimun flying weight gust conditions at PLA vH
are checked for possibly critical stress conditions.

All conditions noted above are checked for pa.ver off and
power on and the calculations are presented in the following tables.

All coefficients are based on wing area, mean aercdy-amic
chord and free streamn dynamic pressure.

Part II - 11 -la.

la. FLAPS AI;D GEAR UP - P 0 1-TR O17

'Die tables irnediately following present
the calculations of the maximum loads on each of the component parts
for flaps and gear up, pcwer off.

I'u

1 __ _ -_ _ _ __ __-_ _ _ __ _ _



.- .....

REPOR)T NUR107-014 FAIRCHILTD AIRCRAFT DIVISION P.%~ PAG.E /OF V4IH(itJ1. 1' LW3 AARFLAN1V OMP~ORA11io4- S

DA, March.15j, 1949L ~BASIC FLIGHT CRITERIA - PACK CU

ALNLY313 07 AIftPLLJR OOMPOKII LOLLS-
SYMMETICaL rLIGHT WITE(W? PITCHING ACCILZUT!I0JS

Condition ,cZVPT A" ~ p'-.~~

F-fl Di&agra "z"g kv'1 1
0, 0. Looatior, Iv
Gross WeIght lbs. f /

#/B ft 2 S/-o 4j1.2S- -09 2 :.5- j 5-e 0-9K e 5
A W/~ SJ'" 7-aJy/ 7~f//7 

-Y4

*/A(v/Sw)o. */uq 7y:-e jd'7 J 06 5ie 525*0 ,7

"a' i-35 1q, mph .5-6~#' '~ 2 ~ ./

q44."1 743Z9
*L 

4 -

DA6/ Z~541 eel S~ J47~9

0 
-

(W I1 -s.2.,? ell 02?705 f--7V? 7495
)xv I £xq(w/ SO 2 '-Zf, 1 _. a 41 .2o~ 7,97/96 2 07?,

aV kxW W, lb s. '-7 4 5 / 6J 17 ~ '/ 6 1-7 6§'j~ 1J757

XV~ ~ W.l s I A?0 J7 1 17

ft L lb. 71._
%4 u ig e - 0 -e5



REPI)HT ~ 114 F'AIRCHILDI AIRCRAFT E)IVS1C-
____(__IV ?Alu~rn1Ii VS(IINW9 A AII~LANUM(lt Rr0

I r h 15, 1949
11e 3ASIC FLIGHT CRiITERIA -PA:C" Q4 HENNE

V-n Diagmmu /4 k' A d/-/A'4.t ,4.V
C. G. Location / z
Gross Weight lbs. I '4e; /4v I1'ge~ x

ZY= ZJ q/(V/sv) I

(.25 1,) o92 t' 90?a 43 e4 -1 ? ~~7 7 -0 " K.

* ~~ft. lb..s./,

O -, -~o 
l 1- 

-
4W-- 

- - - -
4 1 U -

ZIS 2 kZB V,/ lb. -5)

ZB Zi '14, lbs. 712 s"4 17

OJ~(.25 LB) 4'~v -47.1 6/ZY 04o6 -6

ft. lba
'MAdue to one boom 4Iý10000

SOO mo



R~rRT o R07-34FA~IRCHILD AIRCRAFT RDIVISION
XC-120 CAN-"_by_______________

I'1 ý It Mh 1.5, 19 49
b BSTO PIGHT C-MIITIRL PACK (Uv-

V-n Diagram v d I 4 -

0. G. Location .- ,/4

Gross Weight lbs. 0 ~O~
".0.0 I PA d'f j-/w8 C,5

VMI&LTI (On) I

I 67' 3-c~7 z94~S 5-7 AO57I -

3VT

OXV am S 7 o5,7 1,9o05,7 *9,t.r7

i T : 0VT q /(- ; -LOB-?/

HORIZONTAb TAIL.

~ht]q /000/o

ht C 1J4 ;1

XHT :=X Oz q/m IW Sw

SS -5-47 154 '

"RT- 5 5- I2 a 5--



~ ~,R1CT-01 F IRCHIIL.I AIRCRAFT DINV illiN f PACF7'1 d E P-/1
R VM i lY --1 'IF _LI~C II I(.NK I A~K1AD kF,iP)~W ~ -

MOT4.L XC-120 ____ EJBblTAk I f

BASICFlIGT CCIITýRA - 1=ý %March 15j, 1949

ANALySIS 0p AI1rL&BX A0XP 0UNT LOADS
3y14mRicaL TLiGHT VIRAT? F1T(MING ACOILDAZ0J5

Oondition ~ .P~Or~o

V-ri Diagrz iPZ AA - V,,jPIAA- V,,f
C. 0. Looation .3
Grove Weight lbs. '7+Ž /0 1,136 ___ ____

I IA

0ZA !71 !,S8

q s AVS #/~ /;qj 1(0

v~ o' '391 q, emph ras-o s-
T' .L. decrees -Sa -97

Ik0l~ I

ZXv a 0xv ql(W/4Y
av vw, lbs. 1?-P 3/

W.~ lbs.2 .9
A 40tOvD

:-0 30



REPflHT N.~R107-014 F,%JRC'HII.D AIRCRAFT DIVISION I PAGES P..;GE 2/
________ ~ ~ ~ ) rmmcV A iH(I) LZflr0Et AIIILANX VORPOHR11ON _____

XC-120 piKX w~. al ___ CTUU~B APrRIJVD BY _____

B;.STC FLICEIT CRiITERIA -PACK )k A (EMrh 15, 1949

Subect-b.. . . I..-. 0AIE

TL degrees

too/Oc, 000oo-a8

~ Ozq/(I.2 *O- !O:-OO8Q

C I (/a

q 0xwlb, a0~ .271

(.2q5(W a) 0~3'7r: 06,S'SS

Zr ft Wlbs. I6 420
I~p 2X, V.lbs. a7S -9 2-30

25 -f 0- 4- _Myou z q 2%-- Wv

(0 .13)~,os-~

C 2 z3 :j S-z71 0/W/v C) X-7 I-

'~X 3  z IvB 1o66-S 04-9~24 
I

7B ZBV lbs.I

X31 I.l s

Sz q ~aw'OW CS Oe1 3
f%. lbs.

' 0MA due to one~ boom r _- _ _ ______

7LI
B ill£



HIP~~Rr FAIRC HILD AIRCRAFT DIV ISIO)N GE PE

Nuy0r 0Rlal-014 -. ir F4sv(ml 0 L-4 (pI a ^11LLANN OJI(1 I~IAT'N 1CE iG 2 6

March 15,, 1949

* ~ u~ec BASIC FLIGHT CRITMIA - PACK CU

V-n Diagram PLAA xhb- VHJ

0. G. Loaation a
Gross Weight lbs. I2O)'42/3

T'¶L dogro.u

V!,RT GAL TAIL (ONB)I

"C;VT 1 0

.0600z 7

ZVT I
0 XV7T r-7 I --

* ~ ~ YV Z GX,,q/(W/3,) tO/7

a)' XV"T W, lbs. O5I

104AM dJUe to OflA tall

gORIZONITAX, tAIL

~ht C0Tj.//S 7b~

C LEI T 0171S

ZHT 0E Vlb.7

XHT 4XZ , 0-b-. J-049)

Ui1IT 06q S6 4jC b: ~ -/fq

ZA. ls. /7l073

ZA. lbs. /Oqa /3,r9 6 1o

/0 -7z 13J30

C & -- 0 ,3 ý -r-Oz'f f



REPORT ýNU.R107-014 FAIRCHILD AIRCRAFT DIVISION

OIF FATHCMI•D 0 KGINE K A|I RLAtE• •c'4i•)k t 1 IIMON .............

_ K1Ep2RD .. CRE'•.j2 11 -- -AI-i!rPK AN B

MIarch 15, 1949

ýubje,... BASIC FUGIHT CRTITRIA - ACE' ', S ED

PART II - H -lb.

lb. FLAPc AIM MU!R 1-1 PO-79R C1,

The following tables present the calculations
necessary to short the effects of pm'er on the loads of the com-
ponent parts.

T

4

J



FAIRCHILD AIRCRAFT DIVISION PA77s FP.A(E 2 0
REPO RT N o. R 1 07- 014 O F PA IRClU !OITA) t~ KN * A IR PLA? (U cO K PO WLTKO N I _ __

XC-12C FtFRP_______________

subject:-- - WIýIC FLIU1IT Ch ITRA - AC JRINIED.

AWTLSII 0?P AIRPLLD C)ONPOIT LOA.DS
syXmsTRiaL FLIGHT WITHOUT PITGEhNG LOCIL23TIOJ5

Oonditioa F-LI,'PU e GC4&R VP '-Pokv-A' oNv

T-u Diagram PH 1 /V "im )CL Iq A- V" P~l,qA R N yL )qq4 v 1 9
C. 0. Location 13 2 /

arose Weight lbs. 64 000 64 0<)o ~ 0

V/Sw , /q. ft. 4'4.2S- 44'.2r • l 2 t4k.2,S- 44, 2-j 44'.,Z•

4 A h 1 & 2.1 ~ 7 SI ~ - 6 - 3 7. 3 -- '3 2 . ? d i 7e: 6 6 - ( . 3 , 9 '. 4 4 S

q Ih / - 84"9 s - .C96 8,19 e, 1 4443 4 1'~ ' 4 ,j .2 0,8

q 4A (V/ ,) / 0 7. q. .2 2.:6 /60 25-C

q/C AV/ ) 40/ O7~ 2.6. -56,o e. .9 6-

'a T.L.' degrees- L. 4 g /~o 2g 16

01;k ~ ~ .0839 63'6SC~ 01 2 r

0Lv I
.0// .('.S . .2-7 pa

IL q 1. I/p -ý

DA /d.6 02 ~~ -o'9 -0a

½ %/(/v 2z

O L ZWV lb.. 78 61?3 473- dZ 9~ -67

o* Z9w)h0 / I/23

XW W, Ibs I?- 731 z 33&

,^N ft lbs

MA. du own 6S 0 '



nrCT()!CTF
REPOT ~FA4IRCH ILD) AIRCRAFT I)Iv1-,.iC.N2

__________ NO iK~u m L4JNINrH & AINW"LNZ N k*ljf" t. ITOP

r~TJ Fr~~ill

ILDB A'Vk~-PB
DV :March 15, 1949.

I3ASTO FIIGIrE' Ci?T'TERTA -. PACK 014- -

2L~ degrees

Z7, = Z I/w ,Y -- t. 5OIý-.~~

17 = X, / W/2.

(.25 0z ) 0(wa08I

9 -7

ON, ft7  . lbs.. /. 7:~3

AZ C) to) I/~ o48 014~. &.e04 0 ,-

*oo5 4 j .9 0/6 u 9

Z I . b.7A9 -45 -G~ -1?3

a i 3 Vl s. /&S- /q.

2 -, oV4./ cc 92- .. ~ __._____ ___

_______ a_-~ q__ Bv_ "O_ KOO/e3 -. 7,XI

___________ ft._ ___ __________



HEIORTNO1O>14FAIRCHIL.D AIRCR~AFT IIJ.O
REPOT -o-R 07-(h r FAfl(jtIM L.Ifl! 10 *S AIRFLAN- (YjHYOli4710% - V

______________"Aas CEfSA KED 331 7k~ BY

I IiaI F1% h 2.5,v 19 49
..ubec - fABSIC~ FIUGHT CPJTERIA -PACK.0 HFIE

T-n~~~A''j Jiga 1;,L ý P6?sR ,I,

010zce CL-26 -0 1 ..

'o4V. d/l .~.~ CC, 0 q 0 0
Cij~

Zv I CDC,-
V*Aq~jV, lobO. C;C CIZ

ft. lbs..I - _ _
due to ova win&g

A1section immersed. in ~~
sllpstream 0 Di7~ o4c .>1 00v0

4---- -

0 D1 -c~~/ 0 -j0 1e~ 2-.o6 .01

Lp .GoV~c' -c 00 5 2- .00) .~o

kpa O q/(v/slw) ~ 05 r3 -. v I

jZP yW, lbs.I 3

A% u t n propeller
£ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0 to;,yt~6 ~ / ~44~ :

I I I . OO~~ j~=;MEW~

171 M-J P 7 fM



ULWT 0RXY..0) EIRCH II.D AIR( RAFT DIN P1O ZPL .3.j

XofzL X0- 12 0 t I3&~bft- - V j 1 LjLjj _tS4 
Ii &_________ by__

M)a11Urch 15,, 1949
BMZIG F-. B LIC T 0f.1T z: PACK• 7N. IU?;\ISED

V-iu Di&agrm PH '/ 4# MI/ 1Px A9 v Ar P4,,9 9,9A V, ,Vt 7, v.
0.0G. Location .4 j2
Gross Weight lbs. I 4,' 6.o VO 69oc Vi

~TL degrees 6.c~ S'-% .-

"D T0O,- "2 0 ;c o S, 0 S;- a C4) -

kT Z XV. q/ (V/ 3w) 102L

XVV1 U)7 XV-f lbs. 0 1 2 C

.1 ~~u to___ _ _ one ~ ta il .oC"' 2  /6 c ,."-~'b .0Ctd C~ 0

'*-./ q' 0C I I

I - X Ci9 . I k .I I 1 7 1 . 2 .

OXHy C' 6lb .- 00c'6 - ý a.L -/ .39

XET 2 4ZH , Ibe 1.I

OKT .CC- ?s' -09.

ZA,. lbq. 9±;".r- 7,, I .
Xj. lbs. 9 67 ' i

_ __I, -7 1927 - .5- -,-I7;sx I - /



FAIRCHILD AIRCRAFT DiVISIO1N l~ G 24
R~~~Powi- ~ ~ ) NO icY-J4 4 AIRtCUMA idIMM aN~ AIRPLAN 2,KPKVO.E~4

hDAIE !Nrch 151..1949
BlkSIC FUGHT C~IiT;,'RlA M PCI Oil~V!E

AJ&LTsis Of AIRM.L3I COMOiZ0l L40LDI
s!MITrRIO TLZGHT UTHRcu? PITOHING LOOMSMAI0I5

Oondttion iP1APS tfCiAP kP poy,'tR 0,/

V- Diagram IPLAA - VA PjA/)- Va~
C. 0. Location
Gros. Wegh~t lbeh f2,AO 139_ ____

q 2 4~(W/S5)/OU. #/nq. /450 C

T'.L. legreov

01A

ODv

76c 1,y 6154 /,23CIS'

O)v (9.0. 0W630. OJ O

Ox 0 , -

zw /v V.ls ,

M.due to wing e?3c



RE.PORT .NO-R1cP-014 -OF _F4ttCHllII ILS0N11NU A A[KrLiAR (2&F'HT". __ ___

XC12 PR?~ B y) BY (ti)WKZIJI BY ___ __ ____

C. 0. Location 13 j-
Gross Weight lbs. 2-0 CI0

01? i 'COjg 00a

ZyC: 1,2/W/v 0 00 Il

xI I I2r

Z7 (: SO V bi

%(.25 Lf) OOI 7
my w ACI 01b 8-?&7 -8 7.98

ft. lbs..

a, 4

O*3 !'000086~ 'z3

due ft0lb.S7

XB~~~~~2 /I 
*-,l a 1-19 F3

C)ýB (25 LB 6 7.*00-4

ASaqO MWC3



FAIRCHIL AI RC AF D1\;E PG "PAGE.....

_kPfRT No. Rla7-014 0V )AINCIM.IJ NOIUMN & IPAU 'T~___

XC-120 F¾RHID AIRCRAFT DI\'<ION

t- Ma;.Lrch15j_ 1949
..... ;-. . BASIC FI4. GI, T CRITERIA P lACK a i - I,"SEDII........T . .R. ... .... HE ISED . . . ...

Y-u Diagram IPz4/)- V. AVk'4
O. G. Location '3 Is
Gress Voight, Ibs. Oc, f Z /2.

isT imss (ou)

•I ,00C -.,oo

0 ,0 6/ CS 0,0 "

Z.vi ,0o00 ,3 ,006/S

'ZVI/~s SAcOc/(iA.w

V 11 :*&ZVIV. lbs. /
14 ,, (,..1.) -._

a'. q S NMCav IN,,
ft. lba.

due to one wing
section lmoersed in{ .~~~~lipstream L~~I O~~

~C/on)
•P, o Co$.O -,oo•5'7 7

SI o / s) c I -b9

! ~Z 0 orr, Zo.'.. -9 - e,,,•g

O.F "10179 -, 1 ..

kZp sQ~ C7p 748/Sv!j ~X a, =X • oJ(wls) ,1/1g--• '

"Z" 3• v. lbs. I.-

n-)Ldue to one propeller ~7
I .

fp



REPORT NOILD AIRCRAFT DIV[SION GES PAGEP Ei
I ~ ~ X - 2 RIOR NO. ~mjt at~- ov PCrCE.L KZ13 BY_ _ _ __ _

M'' l ach 15j. 1949
U'Subject: BASIC. FLIGHT CPITMRIA -PACK M~ RE-I

V-z Dia&Tau PlAVIPtR
0. G. Location .. r i
Gross Weight 3.bs. 7 f,Oc: 0 - /0iIE36

T~L degrees_

MMUOAL 2AIL (on)V

ZVT 0

4Tqr 2 cm ql(W/3v) 00 "0Ce, 313-
ZV If 8 . lbs.

6L OKA f to one 1 I I

4 HORIZONTAL

4 ht
4 tq -1 35 1~,0;i I

.98 7

CLHT

07

K ZI~~HT !O?~'~O+S

ZA.. H W lb s. -4163 ý
ICA:.X~, lbs.

Cm



~~-.- ---. -..- ~-~ ...... i _____...........- -

_R)PORT NO __"T7-Ol "AIRCHILD AIRCRAFT DIVI-ICN. PAGEs 1 P.-,GE 228R P R NOtUip 14 ) FAM1CMI:IID W.-NAN-S &. AI"•LAN'1 NR 'LI tt).

XC-SPARO 1T ! ___ .1A ri1%z_.

i,.\/!: .larch 15, 1949
s bjcct ... STGC FITIT CRTIERIA - fAC:% IS "

PART TI - 1! - 2

2. FLAPS AND GvAR DCR-IJ - )O''EP. O7F AIMD Cr,

The limit speed for flaps and gear domn is 160 mph
| so that the loads on the component parts of the airplane for bal-

mice condition are less critical than for the flaps and gear up
conditions.

W7

-!

-. --... .-,



O~ ' O .. ..... .. FAIRCHILD AIRCRAFT DIVITION i,. i'.;E 22-9REPORT No. R'107--014/. OF I"AMVU~I.D ILN6I-4g at AIMPLANE 2',r*''lO

_(ODI2K XGJ.2OJ PIR]-R. . .. (12 0M, m) V - - APk'ItU.V• ID

m. t','l-:March• 15, 194.9

Subjit: 'ASIC FLIT!rT CRITIRIA - PACK ONSubjett:-. . .. .. . KE-,; I

PART II -I

I • ',Th LOADS

1. FLAPS A:ID =JEAR UP

a. Balanced Conditions

The Twin.: loads as determined in Part Ill-}i-l

have been analyzed by the Structures Section and the following con-
ditions selected as bein: possibly critical. A sum.mary of the
loads for these critical conditions is presented in Part T-C-Ia.

Condition Possibly Critical for

MP{AA Upper surface in compression.
Speed 191.2 mph Lower surface in tension, outer panel.
Power Off Front spar, outer panel.
C.A. Location 3 Rear spar, lower cap, center section.
!Gross Weight 64,000 ics. Outer panel to center section splice,

front spar.

PLAAVH Upper surface in compression

Speed 2--0 !ph Outer panel to center section splice,
iPm~er Off front and rear spars.
C. _ý. Location 1 Lower surface in tension, center

Gross Weight 64,0--o lbs. section. ronte spar, lower cap,
center section.

PReVDar spar, outer panel
Speed 323 mph
Povmr Off
C."'. location 1
Gross Weight 64, OCO lbs.

____

- - -

~~~~~~~1
A. _ ••-,



REPOR NO. F 1ABFgVLMN IPAE(IRiI.h ARCHILD AIRCRAFT DIVISION ~.NPG 3

MODEL- CIkKKI kIT __ _I March~k~ 15., 1949

SSubject - I HF% L'f

PMT II I -1

Condition _____Possibly critical for

Spee I fi Lovier s-.xface in com-presSion.

Sped193.9 mph :i*pper surface, outer panel to
Power Off center section splice.

I .. Location
G ross Y1ei,;!!t 64,00'O0 !!33.

DAA Outer panýl s!k-iA splices.
speed 313 mph Ih

I Power Off
C.".. Location 2

ýross 'ýIeiaht 0 !,, 0,)o lb .

P W A lH 'st Local attachnents of v7eir-ht items.
ISpeed 2 --0 n:al

ParerCa
C. ".Loca'kion 5
Gross W~eight 4216lbs.

Special leadin- ed,:c conditions

Speed
Power Off
C.G. Location
Gross 7beight 64,000 los.

HLAA Special leadinf- edge conditions.

ISpeed

Power Of0f ls

c;ross W~eit--------------------------------I

r71



REPORT SR. P107-014 FACHILD AIRCRAFT DJVIAIi- ...... IPA(E
so 1,-1 IF FArtICHhI.D L'(.NGE * AURPlANE cn.;tAw 2__ 3__

MODECL XC-220fpitx•atu BY UHICCHKJD lit DATPlrfIJ c1 5

5?.arch 1,.-. 1-I4'
bj BASIC FLIGIHT CRITF .IA PACK 01!h

i S bje l: ... .. .. .. . . I R F\ :ED

PART II - I - 1

b. SP'CIAL BUALANCE COUDIJIfOINS

It is required by reference (2) that wins: ribs
aid leading- edge shall be investigated for oressure distribution
corresponding to

(1) Positive lift coeffici.ent giving most forward
center of pressure. - T1his corresponds toSPICAi conditions considered in Part TT_-I_1.

(2) Lift coefficient giving positive lindt load
factor at 7D or V if higher. -- MTis corres-
ponds to conditions considered in Part

(3) Distribution Jiving; naximun negative load on
the forward 2CQ of the wing. -- This corres-
ponds to P1LVi and/or NHAA conditions con-
sidered in Part I-9T-I.

Therefore the special balance conditions of ref-
erence (2) are all covered by the critical balance conditions of
Part IT-H{-l.

c. SPECIAL LEADIIG EDGE CONLIT`70

It is requested by reference (2) that the wing lead-
ing edge be desiLned for loads that exist at most forward C.?. and for
maximu; negative loadings on forward 20z', modified for momentary in-
creases in accelerated flight. Exa-ination of accelerated flight con-
ditions indicate that an increase of 25', in lift coefficient is the
maximum ever to be enco:mtered. Therefore it is assumed that the
maximum lift coefficient would be increased by 25x and the other co-
efficients extrapolated to match this value. Conditions are computed
for a constant load factor at reduced speed and the necessary acrodynaridc
coefficients are tabulated in the table immediabely follov.ing.

;'ote that this load should only be applied over the
leading edge of the win, back to the front spar.

The effect on the airplane force coefficient" due to
this arbitrary 25; increase in wing lift coefficient is considered to
be directly attributable to the increase in wing force coefficients --

no other component parts being considered.

-I I Ii _

LA. .r • ,•= . .. =7= •' +h&.•i+_ ... •:=



R~n~ N.R07OhFNIRcHILD AIRCRAFT DIVISION I'CSPAG C 3RPR NoP1704 O FAIrIUCT~LDKN4INN & AIRPI.ANUt t.1HP4IkAflfl423

Subect- BASIC FLIG*!T -CRITERIA - PACK~ P!RIE

AUILTSIS OP AIEPLAJI 00)IPQfM LOADS
STXXXTRI~a"LFIAGEYI VIMIO7 PX!ONING ACOZIfLIMI018

V..u Diagram *A/ %/I/ A/,//lg
* C. 0. Location

Grass Weight lbs. /

II
W/i S, #/sq ft. .91 zf 4.2
'A V/A1  /-A. ,' K '3 5

q a 'jA,(V/Sv)/OZL. #/sql 79

yo a" wl -q, mph 170, z < 4 ~
T .L. tdgwerees.2 K'

0DAh __

C 117561 9t

azv xv (/e):0

8)?ýZyW . lbs.

A OR ft. lbs.
I due to ving,



____ ___ ___RE$Ti'j :
FAIRCHILD AIRCRAFT DIV!tS(T N j _SPAGE_

REPORT NO, R107-014 OF lAIRCiM.[ c);l a aRPI. ,. (41,P.I',,1ON _•_ 3

,ODIL XC-120 ? , R.D IY __ HRC'.I. iJ j A YEIii. _ _

j, -'Jrch 15, 1949)
.subject.... BASIC FLGHT CRITERIA - PACY CfU 1,M)

PART IT-I - 2

2. FLAPS AND GrAR D(.,,i-,

As noted in Part II-H-2 flapped conditions
are not critical for wing loads. Actual flap loads are con-
sidered in Part !I-L.

"11

I

I

101a lSJ



FAIRCHILD AIRCRAFT I)IV'I•,1N
REPORT No. R10'7-014 OF FATIUCHII.D K.(;INK a AI''LANE ('ti-POh.I",,'_

D E LX C - 2 0 ! _ _A B Y ' V a i l .I •LPkN?*kknDvB j C'IIEK•EI; Br" •ut..~~

CRITERIA I ouicarch 15, 1949

Subject:- • .AIQ. F• IGHT CRITM IA - PACK ON 
& \ 1.K: 1 9

PART II - J

J. ATLEQ-. LOADS

Aileron loads for synrietrical flig ht are for neutral

ailerons only. These loade are thcse existing from the pressure

distributions for the critical wing conditions of Part II-I over

the aileron area.

K. AILERqi TAD LOADS

Aileron trim and balance tab loads are those considered

under Part IV Assymmetrical Flight - Roll.

Io
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PART Il - L

L. FlAP LOADS

It is required by reference (2) 6B that flap limit
loading be determined from the formula:

' /Sq. Ft.2 .CQ558 (A CL flap) x V2 x 6
only

where (z6CL Flap Onl ) is flap lift coefficient in fully deflected
position writh the gus* condition at 160 mph indicated airspeed
(Flap Limit Speed).

The mximwm flap load is obtained when the flapped
wing lift coefficient and the dynautic pressure are at maximum
values for the conditions investigated.

As the maximum speed for flaps deflected is 160 mph,
"the maximum flapped wing lift coefficient with power-on, the dynamic
pressure in the slipstream of the propeller is increased, which also
tends to increase the load on the flaps as a portion of each of the
flaps is in the slipstream of the propeller.

Therefore, the kiaximum flap load will be obtained under
the following conditions.

PV VE - 160 mph G.71. = 74,000 lbs. n - 1.97 T c- .198

i CZA = n x /S= 1.97 x 51.1
;'q 65.5

, 1.538

a T.L. = 4.38 C.'. - 3
I

C1,.7 -= 1.39

"" CL'.1 1  - . 085 .from. figure 53 reference (1) due to the

change in effective angle of attack and dynamic pressure of that por-
tion of the wing immersed in the slipstream of one propeller and is
considered to be effective over the wing section immersed in the slip-stream.

=. _ ., -- :-= - A,;• •; _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _.- .- _ - ---- .- _ J '
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PART II - L

To convert zIn CL1::,FT to sectiln value, it is multi-

plied by the ratio of the wing area to the area of the wing in
the slipstream of one propeller.

zn Cl = S-', Zs CL-,jI
Swi

A = 1447.25 9 085 .528

232.7

The total section lift coefficient in the slipstream is then

cl= Cla + clbf + Clbt + tnCls

where cla = Clal x CITp

Spanwise values of cl are shamn in the foll.Ting table.

The pressure distribution outside of the slipstream is:

P = P = P1- Pn = Po + Pa6 cnf + Pal (Cn - Cnf

It is assumed that cl -cn and cnf - clf

The Pa6 distribution was obtained from figure 25 of reference (11)

extrapolated for 6f = 400 and plotted in figure (54) as a chordwise

distribution of Pa6 cnf. The Po and Pal distributions are frori
reference (7) replotted in figure 55.

iii
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PART II - L

The increase in dynamic pressure in the slipstream
is equal tot

q q Tc 33 00

_ V.,8 for 16n mn]h

Ai = 3 = .505
q

qs q + L q = 1.505
q q

- q (160)2 65.5 lbs/Sq.Ft.

/ qs 1.505 x 65.5- = 98.5 lbs/Sq.Ft.

In the slipstream_ the section additional lift coefficient, cla is
then

,I cl~cl - 1.505 elf

and the pressure distribLution in the slipstream isi

Ps ._ = Pi - Pn -1.505 (PO + Pa 6  cnf) + Pal (Cn - 1.505 cnf)

q

From the chdrchw•ise incremental pressure distribution curves figures 54
and 55. The load on the flap due to each incremental pressure distribu-
tion is determined by integrating; tVe pressure distribution over the
Schard of the flap.

hI
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P over the flap span outside of the slipstrean
based on cyr is:

P - .0185 + .285 cnf + .0196 (n- cfnf)

and the load oi the flap is:

L pqcw.
ef

lntegratinf, we obtain

-. CL on flap outside slipstre.'Li equals

3.qQ1 x 107.5 x 3.667 + .793 x 1M7.0

q (3.901 x 3.667 + .793 x 4.1995)

4- 1537.7P2 + 356.2 _ _1893.98

q (14.304 + 3.329 65.5 x 17.637

• CL - 1.6402

L outside of slipstream

W 'y/sq.ft.= .002558 (CL flap only) x V2 x 6

= .002558 (1.6402) x (160)2

L - 107.39 lbs/sq.ft. outside of slipstream

"fW WI
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T•en PS over the flap span in the slipstream.,
based on cw is

P, - 1.505 (.0195 + .285 Cnf) + .0196 (on - 1.505 cof)

and the load on tVe flap is

L = PS q ow
of

) Integrating we obtain

ScL on flap in the slipstream

4 = 4.643 x 160 x 4.1983 + 3.174 x 159.8 x 3.6667

sq (4.643 x 4.1983 + 3.174 x 3.667

311S.833 + 1850.7693 4Q ".125Q

q (19.4927 + 11.639 98.5 (31.1317)

CL 1.6235

TL in slip stream

"•'" -. 002551 x 1.6235 x (1602]"I /Isq.ct= _i~ '

L = 159.6 lbs/S.PFt. Ln slipstream

The "tei:,hted Average Load on the Flaps is;

107.39 x 17.633 + 159.6 x 31.126

17.633 + 31.126

140.72 lbs./Sq.Ft.

Figure 56 shows the spanwise variation of maximum flap loading density
for 160 mph, power on, flaps 40%

I _
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PART 11-M

M. Horisontal Tail Loads

1. Balance Conditions

Balancinghorizontal tail loads were determined for
all six points of the V-n diagram for all C. G.
locations and gross weights, flaps up and flaps
down.

The maximum balance load was determined to be -124.73
lbs. for the following condition -x -1.14 gross
weight 614,000 lbs.

Flaps and gear up power on,

fLAA, VD; and is shown in conjunction with the loads

on the other component parts in Part IL-&-l.
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PART II-M-2

2. Gust Loads -Horizontal Tall

Oust loads on the horizontal tail are determined as speci-

fied in reference (2)-6B for minimum (42, 136 lb..), normal
(64,000 lbs.) ýmrd mainum (74,O00o Ibs.) gross weights.

The increments of horizontal tail load from a 50 ft. per
second gust (50K sharp edged gust) on the horizontal tail
at level-flight, high-speed are computed and added to the
balancing tail load for unaccelerated flight at level-
flight, high-speed with the stabilizers and elevators acting
as a single unit. The effect at wing dovnwash, angular
acceleration, etc. are considered.

a. Increment Oust Load.

Reference (2)-6b (Sections Z-2d(l) and 3-2d(2)) gives
equations for airplanes with single vertical tails and for
twin vertical tails as end plates, neither of which i.
entirely applicable in the case of the X0-120, which has
twin vertical tails but a horizontal tail with tips
extending beyond.The equations described above are identical
except for the last term which i. found to be equal to the
lift curve elope of the tail. This being the case it is
considered more accurate to insert the lift curve slope
of the XC-120 horizontal tail as previously determined in
reference (1) Part II-A-7-b,- as the last term in the
above equations. This will result in the following
equation which will be used:

LrT =U H : 5 Ux x q e1 52 x a. x KPx K x KS) X

Ibeing equal to ( Z"AH x aH

+i (5- of- r
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PART II-M-2a (Coat.)

where

ZI : LT Increment of the horizontal tail load due to a
gust - In. Thu.

:E True level flight high speed : 250 mph 2366.7 ft./mec.

U 2 50 K/C4' X O ust alleviation factor figure 5,
reference (2-23

:H 5h Horizontal tail surface area : 3146.2 sq. ft.

q *c1Vmph2 /391 dynamic pressure a 160 lbs./aq. ft.

:.05942 a 'ding lift curve slope

Kp Dovuwash correction factor for horizontal tail position:

Kp : .561 (from figure 1, reference (2)-6B where:
1ht = 47.5 ft. and y 2 .38c

XT? Dowuwash correction factor for wing taperS2 1.51

Taper ratio 8 .5 figure 2, reference (2)-6B

: Downwash correction factor for horizontal tail span

.959 figure 3, reference (0)-B

A, : Aspect Ratio of Wing' 5 .25

'ýht 0Lceht 3.0450 reference (1) Part Il-A-7 effective lift cuarve
slope of horizontal tail

lbs. iq.ft. I/ft. 2  kH Ai a~h A4

14216 11414725±lb's

416 14.5 29.18 .556 jt27.s9 8650 1.569 .01450 160

624000 11447.25 J44.22 .559 i±29.45 s650 .569 .01450 ±6510

740 114147.25 51.13 .6cc ±3o.00 s6~o.6 040 ±6474W 50 56 x o t64
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sujct_ 1iSIG FLIGHT (CRITRIM11 P~ACK ON_ -E - -

PART 1I1-b-A

b. Balanoe Lodo

The balaneing tatl load. foT uZRocelerated flight are
obtained from Part IX-D for 25,0 mph* power off And powsr
on, presented in figuree 57 and 58, respectively.

For ulnaccelierated level fight at 250 mph

OL -- .391 0G•, .
cr' x V, h

For

42136 lbs. CL a .1820

4f 64=. lb.. CL 2 .?76e

714000 lb.. GL S .2

O(TL is obtaired. from fleures 59 which in a plot of the

balanced airplane lift ooeffoient versus angle of attack
of the thrust line as 4etermined. in Part II-7 for power
off and figure 60 for power on at 250 mph.

J , ,_ _ _ _ _ _ _ __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ __ _ _ _ _ _ _
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MET 1 I-K-2-c

a. Total Hortiontal ltl Load. with Ouet

Power Off

Gros. Weight 42,136 lbs.

0 .0. •TL Balancing Oust Maximum Total
"LA Load Load Load

5. .1920 -5.55 -5700 t 614o -1194O

Groas Weight 624,000 lbs.

1 -4.45 -6o00 -1251
2 -4•. -42oo -10710

S.2762 -4.45 -5300 o6510 -1110
-4.5 -3550 -lOO60

5 -. 4-47 -5200 -4110o

Gross Weight 724,000 lbs.

1 -3.95 -5820 -l 1246o
2 -4.0 -3770 -102410i30 9 -5100160:14

.30 1.0 -310 96610-3.97 a 70-Qal.o

,. + ~. 2.A,
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V Ubj.,t:--- BASIC FLIGHT CRITERIA- PACK ON -. ui.- is

PART II-M-2e (Cont.)

Total Horizontal Tail Loads with Quit

,+ Power On

Gros. Weight 42,136 lbs.

C. G. C LA. TL Balancing Oust TotalLoad Load Load

5 .1920 -5,50 -5950 f- 614o -12090

Gross Weight 64,000 lbs.

1,, -4.45 -6150 -1266o
2 -..45 -46oo -1no
3 .2762 -4.45 -5900 6510 -12410
24 -4.-5 -4150 -io6Eo
5 -4.47 -5350 -11s6o

Gross Weight 74,000 lbs.
1 -3.95 -596o -126oo
2 -. 00 -120 -10760

3 .32) -3.95 :560 +6640 -12320
24 -. oo -362o -1026o
5 -3.97 -5070 -11710

The maximum horizontal load with gust (balancing tail
load plus ,uAt load) at 250 mph is -12,660 lb.. for a
groan weight of 624,000 lb.. - power on.

S .... • -t"J_ . P •4
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r•A-RT 1I*-M-2c

The elevator deflmction for br=nc6 for the aboae critical
condition is obtained as follows:

a• " ' ht 0 LRT - .0A50 <ht

.0mh

for C. G. location TL -4.450

balanicing 2)ht %T 2 -. 1110 figlxre 36

o( ht 2 -5.00 figure 63 reference (I)

Z • ".1110 + s220 4 .630

.0ý46
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PART 11-' -3

3. Maneuvering Loads

The maximum maneuvering horizontal t&il load for design

gross weight of 64,000 lbs. at the -aneuvering speed
(V W a Igl4 mph) and at the maneuvering load factor

(3.0 n) was determined in reference (5) and is 11,131 lbs.
for the upper center of gravity location at 35% MAo.w.

The angle of attack of the horizontal tail and the elevator
deflection for the above conditiun are obtained by adding

the incremental angle of attack of the horizontal tail and
the incrementa3 elevator deflection obtained in maneuvering
to the angle of attack of the horizontal tail and elevator

deflection for the initial balanced condition.

The variation of the balanced airplane lift coefficient with
angle of attack of the thrust line for VYds 184 mph flaps

and gear up, power on is determined in the following table

for various center of gravity locations.

A
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PART I -M-3

or the Initial Balance Condition - Power On

V la 18- 4 mnh Gross Weight a 64,000 lbs.

JOLA .5072

C. G. Location
TL ht r)ht a H

"1 •0 -3.14 -.0890 2
-2.1 -3.53 -. 0325 5.1

35% MA4 Upper -2.10 -3.53 -. O•o425 6. 2gi;/ 3-2.0 -3.47 -. o950 2.49

f 6 ht is from figure 63 reference (1)

) LHT is from figure 35

e • - ht 0 La -. O5O1t

.o246

The incremental values of'? ht and • obtained in the

maneuvering condition at the peak load point are obtained
from table XVII of referenoe (8)

C. G. Location txht '-So

35% M•C, Upper 7.72 0

The total values for the critical condition are then
C. G. Locaton, < ht t e
355 MAOV Upper i:

" Values for 35% th0w are extrapolated values

it h-, '-•) -'
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SubJect.: .......... ý IGIGHT CRITERIA - PACK ON

PART I I-"Mr

14. mmary of Design H.orizontal Tail Loads

Oondition NLM T D NGA VD Oust Maneuvering
n a -1. n a -1.14 50 fpa n 2 3-.0
Power Off Power On Power Ln Power On

Gross Weight 624,0O0 64,ooo 614.ooo 61,.ooo
V ta• mph 313 313 250 184
0. G. Location 2 2 1 35% MA0v Upper
Load, lbs. -13,-79 -114.73 -12,660 11-131
ceht 1eg. -7.99 , -7.94 -7.61 4.19
S de•.1 .3 7.-54 4.63 6.2s
___t/q 1.00 1. 1.00 1.0

Pressure distributions for the above conditions are present*&
in reference (7).

10
I

I .x ....,.. . ?• I • F - ..... _ _... .. .... ........
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PART II - 11

N. EIEVATOR TAB LOADS

This section covers the determination of the
elevator tab loads. The ,naximwu possible tab loads are determined
as being those obtained with maximum possible tab deflection at Vp.

1• Sumrary of Design Tab Loads.

Elevator trin tab = 83.6 lbs./sq.ft.

.:Elevator suring tab = 73.5 lbs./sq.ft.

SP.
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BASIC FLTGHT CRITERIA - PACK MuN

PART II - N

1. ELEVATCP TRI: TAB

As the maximin tab load vrill occur at -maximur.

surface deflection at VD (313 mph) the tr~m tab load Trill be

calculated for this condition. This is a conservative procedure.

a, The elevator trim tab hinge moment is deter-ined
Sas f ollowfs:

Sd ClIett
"ettett x q x__ x Sett x cett

d q

Sett 5.4,4 Sq.ft. cett = .5 Ft.

S&6ett maximum = 25" Page 15 Reference (1)

q - 248  qht =1.00

* 4q

Ilett ý -. 006 x 25 x 24 8 x 1.00 x 5.44 x .5

Hett - -101 ft. lbs.

Using the followring load distribution as specified in reference 1803

the tab load is determined.

Centroid of Loading:

.1 I

- y liHt 3t lit !I = Tab hinge moment

"t It ~ i; -. ~tt-4.5 t , ornal Force on Tab lbs.
-y ,

"Vt lit y - Force Ar-n

-479T.5' A = Area

:MW

= ME,
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PART II N

Therefore

Nett - 455 lbs.

/55.4 8b*_ 3.6 lbs.i'Sq.Ft. of Tab Area

2. ELEVAT[MJ SPRINhG TAD

The maximum load on the elevator spring tab (occurring
with maximmu deflection at VD) is the saar as that deten-ained in

Part II-?N-2 of reference (5) and is 73.5 lbs..'sq.ft. of tab area.
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PART II-0

0. Fuselage. Booms, Cowling, Dooro, and Hisoellaneous

1. Fuselage and Booms

Total loads amd moments on fuselage and booms are presented
for all conditions investigated in Part II-H. The fuselage
and booms are not critical from local airloads but from
weight distribution and airloads of attached component parts.

2. _(Qolia

Engine cowl loads are in accordance with the pressure distribution
of reference (2)-5B.

3. Doors

Local door loads were obtained from flight measurements on the
0-82 and 0-119 airplanes. except for the front nose doors which

j are presented immediately following.

4. Front Cargo Doors

The front cargo doors of the XC-120 pack are of the clamshell type
and open out from the center line of the airplane, providing nose
loading provisions similar to the rear loading provisions in-
corporated in the C-82, G-119B, and XC-120 airplanes. The nose
doors are particularly important since failure of these doors
in flight may mean loss of the airplane. For this reason
pressure distributions aver the doors were obtained from 1/32
scale model tests in the Wright Field Five Foot Wind Tannel;
and it is the purpose of this section to present the final
door loads as obtained from the integrated pressure distributions.

a. Method of Analysis

Source of Data - Pressure distributions obtained during additional
tests on 1/32 scale XU-120 model in Wright Field
Five Toot Wind Tunnel. Preliminary data.

Model - Full Scale Relationship - Figure 62 presents a sketch of the
model showing location of presture tubes and tabular comparison
of model and full scale stations.

o I'l--
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PART II-O-4a

Nomenclature Y.

XAAJ$ .4.-

"S TA + 4 -, 10 --A.I__ _., 14 A

Moment Reference Point: Station 106
Water Line 0
Butt Line 66.7

All Forces and Moments Positive as Indicated Above

AP - non-di•ensional oreseure coefficient

q
ly - total side force, lbs. positive to'dards door

FZ - total vertical force, lbs. positive down

FX - total aft force, lbs. positive aft

*y - moment about T axis, in lbs. positive clockwise
-Z - moment about Z axis, in lbs. positive clockwise

XX - moment about X axis, in lbs. positive clockwise

fy - section side force, lbs. positive towards door

fZ - section vertical force, lbs. positive down
fX - section aft force, lbs. positive aft

x - distance along X axis, in. positive aft station- 18
S - distance along Z axis, in. positive above water line 0
7 - distance along Y axis, in. positive outboard butt line 0

0 - angle of line of pressure orifices on wind tunnel model

measured positive clockwise from butt line zero below water
line zero (figure 62).

3. L. - butt line
S- station
V L. - water line

.q .. . __. .:--. -. .. . -•.,- - -. - . .. .

A; , -- ,. _
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PART II-O-4a (Gont.)

Procedure Zor Galculation Qf Conwuonent Load.

A su 4s•P Inside " Static

q

-- - - I-i

XAXIS M' ,-47

Qi T SrAT-oV

ZA,

Side (Y) Force Lift W Force Drag (z) Foroe
+ in. + Down Aft

1. integrate 42 vs. z 1. intoegrte zNP vs Y 1. inteerateAp vs s

q q q
for various stations for various B. L.I-

2. plot integrated values 2. plot integrated
versuse station and in- value, versus B. L.
tegrate again for final and integrate again

z load for final loads

2. plot integrated values
- versus station and in-

tegrate again for final
load

From the above analysis the following forvalae may be derived3

-o il.
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PART II-O-4a.

Drag - X Forces

~~q :JW.L ýy) q

Lift ; Z Forces

f =(A d):(f 42 ddx) Pq

qi q dx~ BL

Y Z = rr p d q d )Ixiq dI qd

Side forces z T Forces

1PT =f~fap ds q dx :JcfA dz ) qd.

The calculations were made using the followine formulase

:Jfx qd BJXfBL

:,fz 4Z dy) qadx f= Jtz
Fy : Ap dZ q dx f Yf s

The final results of calculations are presented in Part I1-0-4b.
Figures 72 through 51 present the section loads for use in
determining local skin loads and figures 63 through T1 present
final total loads.

1 9 1 ... .. .
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* Sutjjei:- BASC FLI.CRT -CRITXRIA - PACK ON~

PART 11-0-4~&

Proagdure For Calo at~loofMoment

mx f( dx) qu&a . fA dx q Jvdy

I~ q(-L Bz B

q(..~ di) = fX U

q/4 -(p. dY) f

'1 kq /W3W

q(al) dy) L fw

q YA d7f

My fX* f z az+ ff xs d~x

: fy,, gdt JZBL 7 CY

g il- 
-1111 

1
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PART II-O-da (Cont.)

Now thG following section loads have been previously
evaluated in determining total loads

fY~

*1 fy3

Now since all of the required ter-m were not previously
evaluated, find equivalent espression. in the evaluated

data:
fy z do a (Pa_ dy) qads

4W q W'L qa

Can be approximated by estimating C.P. at each Butt Line
f xB f da) q multiplying by distance

q by distanfe
from Y axis to C.P. and plot vs. B. L. (Y) and integrate

fw s d, =(fAE. dx) q z d,

Approximate by estimating C.P. at each station fo"

fs z(f2 dz) qMultiply fys by distance from X axi.

to C.P. and plot versus Station (X) and integrate

fZL7d 2/(fAL dx)q y dy

Approximate by estimating C. P. at each station for

fz5 2 (/(AP. dy q multiply fZ, by distance from X axis

to C. P. and plot versus Station (YC and integrate.

Calculations were made for all the desired moments and results
are presented in figures 67 through 71 of Part II-O-4b.

[ . , ._ '.JA
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PART II-0-481

Dtat Reguired

From the wind tunnel danta and geometric data the following plot@ were
constructed to aid In Integrated, final loads:

Title .Stations 6) ýL - deg. ./,dieg.jlV] wter 3it t

I ech ~ot~l6 {Line Line
-~vsG 2 14' and 80 -0t 1

q I 46 ,£;A 8 Ifor eahI for each

7 vs station sain p~ _____

(projected water! i
lines) ~ Top - -- 0t5

Bottom -10 to -50

I vs. station To_______ _ 1 ;:
* (projecte bt

________Bottom 7____ to_____ 57___

nates) .ainO.5 0adS .~ o.6

lap vs stto -o4 00 and 0  41 0 to +160 -02,5

* q goo ao

a6 3 Gfor each for each
____1__0 1svatieof plot ____

vs 5 - 00 and 90 -4 to +160 0205

q f~,£2or each for each.340

These e~tation plot______

Thse spplementary figu~res were used. to determine section loads, but
are not presented in this report since the final section and total loads
present the complete picture.
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B.SIC FLIGHT CRITIXIA - PACK ON 15 March 1949

PART I-O-C4b

b. Nose - Door Load and Moment Coefficients

The accompaz1ing fi;,-ures present the final aerodynamic
load and moment coefficients on the right hand nose door
of the X0-120 airplane for various angles of yaw and angle.
of attack. The figures show the ratio of the load to q,
the dynamic pressure. The load in pounds is obtained by
multiplying by q. Sumilarly1 the momenta in Inch pounds
are obtained by multtplying the value obtained from the
figures by q.

The loads are assumed to act through the point; station

lo6, waterline 0, butt line 66.7. The moments are given
about a system of axis through this point. The loads are
the same for any Toment center and the moments may be
transferred to any standard procedure.

The distribution of the loads in longitudinal (x) direction,
lateral (y) direction and vertical (z) direction are also
shown. The load at any point is 'ndicated by a lover case
f with a subscript indicating the direction. The total
loads are indicated by a capital 7.

It is noted that there are two figures for some of the

coefficients. In each case the first figure was obtained
exactly from integration of wind tunnel pressure data and
the second fi,•-ure presents extrapolations beyond the scope
of the actual test data.

f or ? - force in pounds

q - free stream dynamic pressure in

pounds per square foot

M - moment in inch pounds
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"BASIC FLIIZT CRITVIR!A - FACK ONT . >: I

FIR iio4
PART I I-O-Iki

a. Nlose Door Loads and Moment.

Points on V-n Diagram (Yaw-Z 0)

The primary variables of the V-n diagram are augle
of Attaok and sneed. Yaw is aseumo& to be zero through-
out. An inspection of the nose door lo-d and moment
coefficients (figures 63 to 71) indicates that only
FZ, My, and MX vary with a . Since they all have their I
largest values at negative angle. of attack, the critical
loading condition from the V-n diagram will be negative
load fActo:rs at high speeds. A gross weight of 614,000
lbs. will be critical einc, it require. the largest valuem
of an•le of attack to attain the speoified value of load

factor. The loads and moments are determined in the table
immediately following for three speeds at maximum negative 1

load factor for a weight of 64,O00 lbs. It is apparent
that th.e greatest loads are attained at VD. The directions
of the loads and moment, are shown on the figures presenting

the coefficients.

-Ihr I$i
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PART 1-e0-4a1

Angles of Yaw

The door loads and moments will be determined fo; tvo ¼ c,'ci-tilona:
10 degrees of yaw at vD and 20 degrees of yaw at lo'w: SOsr:&. it

is apparent that for those loads and moment. which are pr,•,.rS.•l
a function of yaw, the highest speed at whioh 20 degro•)• o4 yav
is likely to be attained will give the largest vlucs. Fcr tho'ia
loads and moments dependent primarily on angle of al.t'ik, the
highest speed will also result in the largest valueto, ainc the

coefficinints increase with decreasing a-. ind the valxa. of • t<:l
be greater.

Air Force Specification 1515-B requircs that th#: directional
stability be such that the advurme yab due to at.zeron deflection
in abrupt, rudder-fixed rolls is less thAz- one degree per five
percent of total aileron deflection tit 1.4 yVpA 1iis would

be equivalent to 200 at approximately "00 miles per hour. In
order to insure meeting this requirement oith u.f:icient mergin
of safety the speed will be assumed to be 150 ii./hz.

The loads and moments corresponding to the given conaiuuwo -

are determined in the following table0  Their tireltions are
shown on the figures showing the coefficients. It is clea9r
that 100 of yaw at Vp is the most critical yaw condition.

40r
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L:BAS8IC F'LIGHT CRhITERIA. - PAC1X ON

PART 11I-0-4a

Load% Throuhout the Sp_ead Ran&*

SThe 1oAP.• throlirhout the a-eed range are not computed minoe
t €hoy wIl b,, Y, -bv...ry I -I r nc C vIFaa LhaU Lhuvle 17ur tile previouu
conditions. This is so because the loade are greatest (at zero yaw)
for the largest negative argles of attack and highest speed. The
most critical such combination occurs on the V-n diagrai.

52ecial Load for Latch Design

In order to insure that the latches, which tie th: •-ight and left
nose doors together, are overatrerýgth the follovin4 arbitrary loading
is iu~ied.

Side Load - Apply 1 q load at 313 mph (VD) uniformly over door.

j iummary - Critical Nose Door Loads

( (Right Door Only)

C! ondition V~i TL f,' FX FY My MY[ KZ
mph der. deg. bs. ibe. lbe. I0"3 103 10-3

on on .. . .. I labs. ' in lbs. in ibB.

S-•LA(VD) 31)3 -9.5 0 50• -3, -7.•o `00 .. -- 6 -5.

Level nIt. 513 -5.* 5  +0 -+,2601, . -7,530 5,525 324 -216 39fNLA(Va) 33 '-10 2,510 753 5,565 324 -216
(raw) . 753.. . .. 36.4

Special ApPly 1 q Load at 313 Mf(Vv)
Latch Load Uniformly Over Door

1-

I

I • 77-777.. . Z" i> 7•'_: -.. .-.........
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"BA"IN FLIGHT CRITRIA PA- K p 1 f

Suhject:.-- . ... . . .. . . .. . . . . .. ... I R EV f E D ...

PART 11-A

A. _. ,A

This section covers the method ueed to determine the
yawing moment# of the component parts of the airplane
both for two engine operation and for single engine
operation.

Summary of Aerodynami Coeffioflente f Component Parts

The followIng Aerodynamio Ooefficients are used in this

analysis.

Component Part Orose Toro@ Drag Coefficient - Tawing Moment

- -- oefficien% . Coefficient

wing i oW o o0z C. . __•_ 3.

Fiuelage cO y x or C D DP 0 r,
q f q f -- f q 3 Lf

qo (one) C--B •B " 1BC,
- Ch.25 Lb -

GO I CD x 225qt'st qt st qt St 3 t

_.. ... .. .. . ..... .... ... . . .. . . -.. . .

- ---,- -------- . "-. -----.i-.--'~'-'---
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M~fl~L KC4? i ([.IEnY ____- - AY0Ok I

t"iaject BASIC Yt@BT 
llfL~a -lI)MY.F 19, 1 499
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:I),.1E i5-arch 19)49
Subject:- ASICG .. IG.HT CSIZTIA - ACK, ON E

PART II I-A-I

1. Summation of Taving Moments About Arer C,_G Location
Two Inzlne Operation

Figure A2 presents a general picture of the airplane in

yswed flight with the Pertinent fprcee and arms notsd.
Taking momente about the e.g. with two engines operating.

N1 = -lf T,

Uý = (-lb TB)2

NHT = Neglect forces - negligible

X a ' (-lirt TVT) 2

N a a Slipstream effects on wing nbglected in yaw

NP x (-lv Tp)

Now considering the contributioo of each component part
to the moment about the e.g. and refer the final moments

to wing arfa, wing span, and free flight velocity.

Wing Consider two possible c.g. positions

x•o.g. i2 -1w2 TW

c.g. '!- -• 'So.g. 2 NW
SC.9. 1 0 Bw
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! t~'k ,, R107-014• 'F .IRCtI[.1) 1' UH&AIR('R VltT (I IV: ;I,..

jr(3rn12i BY j , i-. ;--j._--- A! I ..X I.)

.15 March 194,9
" ---- -,O, j BASIC TL1OAT CRITERIA- PACK ON

PART III-A,-1 (Cont.)

.ow from figure SZ vc see I.. Op - X
W -w v

cN V .g . :2. C * ( i 1  a x i p

CN -+ 3W .3-T

- 10 - a

o g.l k' B3 W

Now asmee , o... position I to be at ACw of wing.

.- • : A C w

Xwl ACW

'o.g. : AO B BW

Ta melage

Conmsder two possible e.g. positions

1 1 y

NF2 -lf2 ry

Transferring to coefficient form based on wing area, etc.

Cyr.. 1 : y -q-

e.g. 2 Bw Sw

___ I:

a-!
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~ 5 March 109h
JJ~ct:- BASIC FLIGHiT CRITMIA - PkAOK ON - ~ -~

I-ART 'I I -A-1 (Cont.)

Now from figure 8.2 If = 0Pf~ Xf

ky 2 uY C`YrF iff2  + C f2.S lfl
C.~g g. Sw B

OY+ cy, 88fL C U, - __l - 2a~ - 1 7
c. g. 2 eg. I 4W Bw BW 3w B

G'sF + cry Si - )f
Now assuie e.g. positionL I to be at .25 L

Sf Lj.

e'g. 1 .251f SW 13

Xf .25Lf

e~g. .25Lf SW BLr .5L

v S 13 B

The develop-.-ent uf the transfer firmulas for the boorn is the same
as for the fusela4_z.

GN 2 Fo, 3bL~ " mb (Xb - .25 Lb'\]
e.g. L -. e)LbswB IJ WB

Now coneidering the vertical tail thG situation is somewhat different
becauae of the effects of change in dynramnic pressure and, of uidewsba.
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BASIC.- FLGH -.---- -PAC O

11.1)ce Tai (Cont.)l ! ';

____________N..12 T lii'EPHg . hI = -2 OTVT ~ hi 2vt 8v

GATIlAiv T (Cg. on -2.) V ~ t lt

1HVT =i T (1t a 2 CVT Vt)t( vo ~ g. 2 1~g

+V c 22 .
NoVT tnfriNVT toV cofic t form bte on An, taIrea t

2Nr ... I 1

q * 11 W w BWB

CITV C" T:- 2 CyVT qv Svt X.. :
c.g. 2 ? ~ . 1q S WB

C- 2~V -2,, Cy * B- _

c Tg A -A. C T

0 2 Fc-a ~v t 9 vt t t y T v 5 t _7 ttVTNTV.Tj-X~ 1  v -'t~

e~L 2 TA cqg 1w qw TV
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-Subjet. BASIC .LI9{T CRITERIA - PACK O- n

-PART I I I-A-1

Propeller Tffects

Np -2 11) T
C.g.

l -2 Yp 1
c .q SW Bw

So:

C.g. q SW BW

AnR!lar helationahip

In order to properly sum the component parts of the
airplane it is necessary to know the relationship of
each -nrt to the thriust line (fuselage reference line)
since all of the characteristic terms are parallel and
perpendicular to this reference line.

"W a ý/ aY/b M~' ý i'Pht

fr ýfl kw £ri:Pave -A Z

where 0±is angle of sideash
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~~,. 15 Aarch 191•9

Suhjecti - BaSIC FLIGHT GRIT-aIA- PACK ON k -'I-11

PART III-A,-?

2. GX4kRTw O? EATZUNS fURo QCCLETU AIR.TLAN

TOTAL MOYV:LNIT CONTRIBUJION Or

"_ Ii
0 N} 2 -

0.WO÷r_ .. __'._.)O. - *l wrn

_____+ e l+alg
NY. 25f -a& + • -- - + .25 o +

2 LB o tAOB2 C qt5t2t 'VT. .Lyt /v Vertical Tail
q S q Sv Bv Bw,

,P y Propellers
q SwbwI

Note: (1) That "X" forces on all components do not cause moments
for two engine flight.

(2) Effeot of horizontal tail and slipstream have been checked
and found negligible and are omitted above.

ýkN(WLA.1R R!7A'1'NS14jIPS

tW f b M 0 a ht

7,PIL -pavd



I.'ORT Noý R10-1014 F.AII R ('HI . D A I RCR A FT 1) Vi:•W FC A N".;k-.A%; 3 ,£

VOIC iY rVPAKE I -

- -,,_--15 March 19i9

SLub-t: BASIC FLIGHT CRIT1RIA - PACK ON NJ 1-F.1'

PAR I II-A-3

3- SMATION OF YAWING MOMENTS ABOUT Anl C. G.

LOCATION-- 8XNOLS iBNOIJ QFERATION

Pigvure,',2 presents a general picture of the airinlane
in yawed flikht with the pertinent forcee and arme
noted. Taking moments About the c.g. with left
engine dead

Nw 2 -1w Y-

N = -If Yjr

X (-lb y]3) 2 + yb aX
right cowl flaps open

NT = neglet forces - negligible

N'YT = -vt YVT - vt TVT +Yb XVT + n XV-T
left right left right

Nlote:
ot is negative to left and positive to right

right

~-p Tp + Yb Xp + Yb Z1

right right left-feathered propeller

Equations worked out for two orngine operation

Nquations worked out for two enirine operntion

Basic equation worked outr for two engine operation except for
Increment of one enf-ine cowl flaps open

I 22 25. b 5 Lb OT3 2t _ - .25Lb_ + 6 CxB Ybb• 0.6. E, R,• i. t %, %,

cowl flepp open

L

" " ,rT - .•. 7 - -- -/ .j ' -• ... . . . --. .- -.;-2 _____.____.'_
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15 M~rci 19149

3A51C ThL12CiT CPRIT7rlIA -PACK ON

PART tII-A-3 (Cent.)

c ..vtVT -
1vt YVT t yb XT+ Yb -VT

lef t rieht lef t r igh t

el. v t , T V T - v V b --' T + Y L '

left tright lef t right

Q', -y -3V ¼A.t~ 0 yvl %t 3"1lyt

l`V rih Vq t t
w qS Sw

left q Sw Bw right q Sw B

0 NGVT qt 'v 1 vt2 OY0 VT qv vt 1Vtl
"iT Ie.g. 1 left : SW Bwlef t q - ; B

- Cr 13

rig t q 5 B righ-t q iw Bw

ri gh.t q bw i rgn right

:. t 0. -v kvt

T `VT F CIVT vt(xVt 2 -~i +
2 s,'I, 1£ Llft

GYT q"t (xt 2  'l

.r-J. .h- t
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Miihject: ULSIC flIGHT ORITMaU - PACK(N :X

PART III-A-3 (Gout.)

Va±ial hfl (cant.)

Appu.ap e.gv. position 1 at line between vertical tail at

A~vt or vertical tal

OFVT :CNvrTAC lkt I Z + Cttr.,A S'u29t B- +

left q SW BW rigiit q SW B

_______ 57 . + 0XvT q6 ytY

left q 5w 3W right q Sw B

so: CNV -nh& t ZYt -u CV70+Oy CNu7A
Tu.g. 12A0W q

ftleft right

[ŽO3X0 VT -XZL.ka 4' 0 VT qvt 7b +

'9w left q kw right q Bw

CYYT 2u _ý - ALCv t + 0CV tiSAtU
left W B. righT qkB BIJ

Slipstroam

us Yb ¼b
right

C.?,. right q ,B

'P(A~ght)( 2 r.-t-frathe~red prop)

C1 Sl: -g Ip ILD + 4F + Ap ___

swg BV3  (right) q 55w qSW

(left-feathered prop)
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I CFUIE~RIA -PACK O'N' vrh19t

PART iii-A-1 4

4. SUM.h-IRY OF EQUATION'S FOR C'ukIPLETE AIMrAn

Tota MoentCon~tribution Of

c Sf L± + lTh fXf+ elnge
'25Lf sw BW V

r~ W1

3t'-I- -' t 5Lb CM

Vv v + VT +

sw B q efA q rg-

~ [C q~ ~ +cxv a~, + ~VT xi _ -Verticpl Tail

SWq BW q ()
rlef t q t

+ +-V 21i tea

r ~ ~ q Wb

rritelft~rtrt

Anrilar JR.Thtionahiou

w // 54 -("/ht

- ~e (7Y

rgt Pave right ~ •-

lrft d~.e½*
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-i ...,,,, FASIC "LIXIT CRITERIA- PACK ONh-

PART I I I-B

B. Yvwirng Mo'untr of Component Parts

This unction civers the, deteriinp.tion of the
yawlrn momnents of the component part, of the
airnlnne. As the vertical tail loads need to
be determined for vnly two yaw conditions with
flaps and gear un-namely:

Zero yew :-.th single enliwi- operk-tion and 50
yaw at VD (V-- 313 mph), the yawing moments

of the component parts were determined for theme
"condit ± Gnu.

Final results for design criteria conditions ,,ay
be found on the following pages or figures.

Suw:itir• - kinal Data - Yawing Xoments

Cor onent;'art Condition

Zero Yaw 50 Yaw at VD

Single rý.rinc Two Engines

Wing Unflapimed Page 314 Page 314
ling flapped Page ?,, Page :16

.elage Page 317 Page 317
Booms Page j1,9 Page 3/9
Horizontal Tail Page ,f a 32/
Landing Gear Page 322 Page 322

Propellers Fizure # Page 323
Si•eptre-, -•ffcct,- Zigure P4 Pae 32,
Vertical Tail Fieure 88

.fV
- - r - ----

- --

-: *-
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X0-120 1 Ilk( K,, 1 4.

', 15 rch 1949

.. ,,', flASICv FLIGHT CRITERIA- PACK ON

PART II1-3.-i

1. Wing Unflapped

for both single engine and two engine operati3n. Slipstream
effects are covered, in Part III-B-

Zero Taw - Single 2tngine aperation

?or zero yaw CN = 0 for all1 C. G. locations..

5Yaw --VD Vy; Y" 313 V-

A.-C .256 x165.25 -0329
Bw 109.27 x 12

24

Q. G n. PoUizion fpp )
1 33.66 .0257- -. 0072
2 50-4 j .0385 4.0056
3 33.66 .0257 1 -.0072

450:49 .0385 +..c,56
5 40.01 .0306 1 -. 0023
6 j37.32 .0295 -04

For design gross weight of 64+,000 lb..

CL 6liooo
W 00256 x 1447. -?4 (313) 2 :.7

At this goeed the airplane is flying at an ti La 6. Figure
2 reference (1)

Assuming that ro in yaw C in pitch at Opr60

Then Ce In yaw x .000 from figure 3 reference (1)

Ay (0. in yaw) uin

S -- t.6 .•• .. -- •o- ..
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XO-1201 Kzrh a~k )m riv -4 -1 1 AH~kI 1'. Wi kII ;1k f13

SBASIC FLIGHT CRITERIA - PACK ON 15 £'rch

PART I 11-3-i

1. Wing Unflappol (Cont.)

"Trw -- .00o (.0572)

_-.000699

8.0000 from figure 5 reference (I)

C. G. Position Cy, -xA - _LC

1 -. 00001 .00007
2 negligible .00008
3 -. 00001 .00007
Snegligible .00009
5 negligible .00008
6 negligible .00008

.. -.. .-- .. _ .. •• ....
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REPORT No- 107 01 t4 & 'AIH(HII.- U 1 IN;E A A • CHPIIL. . . .

DF- 
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I0-120- A'1RRD BY 4 Kf .tI i 4 41 R) 1 ---

B..PASIC FLIC~1T C ITER•I- PAK O• i' 15 March 19 49

PART III-B-2

2. wing flapped

The yawing moment of the flapped wing is not required
by the design criteria requirements.

I
I.____ ____________



IRLnR~o t'.O,1 FI"RCHILD AIRCRAFT DIV L-I(N RETi.,.E3
(IF FA H!T 1) W'.14-1 £ AXWPI AI ~IP *, ~ ~ P*W

.-B:- ..£IC fIOIC-"r CRITZRIA - ,rACK 15 March 19_49

PART I II-B-3

3. Fuselage

ON,, 0 NJ25Lf... " .f * 0Y Tr Xf .25 Lf"
S B- SW B " - _

for both single engine and two engine operation.

Zero : aw - Single rine Operatio_ n

i ?or zero yaw Ci7 -= 0 for all .O.G Locations

. -/50 Traw - VD V-Yi"F z 313 mp~h

- Mw Pf page 1•6 reference (1)
CI-2 "f.5L Sf

From figure 19. reference (1)

C 2 x f page 146 reference (1)
• Sf

From figure 19, reference (i)

C1 4 - oog 006s C<TL a50

3 .0096 x 5M9 a .00697 for W-50

.25 Lf801

'I 8 01 5 3
SW 1~447.25

5 :2 o 59 .512
BW 109.27

GTI GOV C 0 8 , / +o G7 yaw dim
Sf

From page 146 and figures 16 and 17 of reference (1)

*- -"• • .... • - IE' ... ' . X~7£.wW'i•n ... ,,,,,,-
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!w ,,,-: 15 March 1949
9 u :mRSC lGTCI~l.A~r sI I-KV I.S.EI)

PART II!-B-3

Fuselage (Cont.)

C h% .O234 for !- 50

I --a : .105)4 for Y/s 50
yaw

Men
oyt = (.o234)(.9962)+(.1054) {Q-Z-l)o ( .0972)

x.o02531

0 (.00697)(.553)(512)+ (.0531)(.553) - '

' " .001o S - .014 - .128)

C. G. Location Xf/Bw CN,

. .-256 .0037T
2 .26& .00394.
3 .256 .00377
4. 268 .00394
5 .260 .00383
6 .2,S .00390

._.

I. . .• .. . ..-,,..T.•. ..i~ •,I •m,-•m•.-- .--'.--•-. ~ ~ ',, mm • ---.. .• ... _ _,. -
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x XC- 120 ,2v77, Ai( kit

i,, 15 March 194,9

Subjct;.... BASIC FLIGRT CRITEIA - PACX ON k J'--I.

PART 1I1-Z-4

4. Booms

Zero Yaw - Singler n 2ner&tion

0 TIB 22 F0,.25 Lb •.. Lb t_1 - .25 Lb)+ACX37b Tb

For zero yav this equation roduces to

cowl flaps

where 6%£D is the drag coefficient of the open cowl flaps oi th" ,

i I operating engine and is based on q St. cowl fiape on tho non

'A40)cowl flaps .0037 for one engine

roference (10)

Then for all 0. G. locations

0% a .0037 x 04: .O)1
109.27

50 Yaw -- VD YVC7i x 313 mph

2 : C% -25 LbS /Lb + 2L

From figure 30 reference 1

2T cc06' D o r b mn/
yaw

ytchfor corresponding <TD3 Yaw % pitch

From figure 27 reference 1

CD,

I)]

•'• :• "-- "' --
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, • •;, 1 5 vz+rch 1?9l+
" Tj. .... ASIC _rLI _,T CRITIRI - PACK 01N

PART 111-3ý-4 (Cont.)

4. Booms (Cont.)

From figure 31, reference I

CO0B .0055

CyB : (.0055)(.9962) - (.1939) 43;2.2) G

-00o739 _

C.G. +v

Poe~ion Xb xb 3 .25 Lb ..:xl) 0 , ~ SL.''

C-B X I --.5 bSbL
1 :166.1 .12661 -.030 -. 0000556 .oo006 .00292

2 1 192.9 .-1493 -. 0073 -. 00001. .o00150 .00300

3 i66.1 .1266 -. 0300 -. 0000556 .00146 .00292

4 182.9 .14931 -. 0073 -. 0000135 .00150 .00300

5 172.5 .13161 -. 0250 -.0000146,4 .00147 .0029o 4
169.s ,129 -.0276 -.0129o2 .00147 .00294

-.27 -1 7+00 5

7.+ + 
. . . ' . . " " - - -, - - +



--.... R E S T C, . . T.... . r.. ... ....

__I___ ___ 1 i- -i,..,• BY hFJI E..-

iv 15 !kirch 1049
'suhject: .. .SIC FLI(WIT CRITERIA -PACK ON .... i l r

PART III-B-5

1 5. Horizontal Tail

It is assumed that the yaving moment of the horizontal
tail fue to yaw is negligible.
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.I 15 MVarch 1499

BASIC FLIGHT CRIT•R.IA - PACK ONi k.,

PLRT iII-3.-6

6 p. Lnding Gear

The yawing moments of the landing geTr down &Tre not
required bry flight criteria requirements.
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'o-120 RE BY -. , P~hlt -

U' \ I 15 March l9199

'UfCt . ..BAziik; FLIGHT CRITE21A - PACK ON

PART III-B-7

7. Propeller

For single engine operation, vero yaw, the yawing moments of
the propellers will be identical with those of the C-119B air-
plane. Complete calculations may be found in report number
R110-00 pages 395 and 396. A curve of propeller yawing moment
versus air speed follows in figure 53.

50 Yaw--D VOa = 313 mph

0 a -2 O -_
, BW

Oyp = .0265 figure 59 reference (i)

'V , -2x 178.- x .o25l1
P 109.2? x 12 x 1447.25

a -. 00000497 1p

C.G. 1 O
Position _

1 17,4.5 .00087
9 -•9.13 .00095

-1714.5 .000o 7

-191.3 .00095
5 -180.9 .00090
6 -178.2 .00089

-ra I
!t A

,.I
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-- G .. ..120
iorDa1. XC 201 PrlAf~ Ivl IcCI)'tK'l pi' ~ At-rf'I~I.l l~

j,•,[. 15 March 1949

-Jt.iec-- .BA.SIC FLIGHT CRITERIA - PACK ON A. I-;IEI)

PART III-B-S

S. Slipstream Effects

The yawing moments due to slipstream effects are negligible

for two engine operation, but for single engine operation

may be appreeiable as they vary with speed, airplane angle
of attack, and thrust.

Single Engine Operation

olls x A Xs __•

q SBw

a. Wi,', Unflapped

Zero Yaw - Sinell Engine O2eration

For the unflappv'. wing, zero yaw, single engine operation,
yawing moments due to slipstream effects are determined at
various angles of attack for a range of speeds am required
by design criteria.

For zero yaw A x a '6DS

AGDWI figure 115 reference 1
qSw

so that for all 0. G. Locations

CN, cm.,, ____ 3 __._9 2 .1332
BW B. 109.27

I

"I -

- *7~4%~ ~- rPy~TP 41.
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SREIMPORT No. R107-014 FI , M ' , ,I -. Ill.

BA- 1.C CREI II .,',,,,, 15'4 March 1949

BASIC PLIGHT CRITERIA - PACK ON _ . ):

PART III-B-Sa

V-.r = 100 .,639 q W 25.58
S2 -• --;r ...... ~I ....- 1....] .. • ....-- J .. . .r .. .. - 7•...

-12 -8 -4 084 9

60W 055 .0009 -. o0004 .0027 .0101 .02251

Gis I00075 I -,.000053 .000359 .o0133 .00299

VY : i60 TO .195 q : 65.5

I--12 -8 -14 {14
A .003 .00021 -.0007 .00095 .001 8 .1

OJ .000413 2o -. 0000931 .000126 .ooo63 .oo0li

V JF : 185 To .3 q : 7.5

00241 .0001 -. 0007 o.. . o.437.. 00

A CDWI I- -

... - .00032 .0000133j -. 0000931 .0005 f
7Y- 250 TC U .056 q 3 159.8

I . . . -1 2 - -4 0 . . . . . 8-

AoCWI .0019 .00005 -. 0007 .0001 .0025 0058

S ..000252 .000007 -.00o93 .000013 .0003 00077

Figure A on the following page shows the variation of yawing

momeent due to slipstream effects with angle of attack of the

thruat li-re for various speeds.

M
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REPORT Ni. R1.07-014 FAIRCHILD AIRCRAFT DIIVN!ION 11 kc ; ,
Afll' cm'IttH I.) EK.NUINEI *1 AIRgPLAN*E C¢)!•k'O:.&flIP• 4-

MUIJZL X1 20F BY (HE4 KK!, flY ] P

dIl DA. i 15 Mvarch 19149
S.,,je.,t -~ BASIC FLIGHT CRITKrIA - PACK ON I-

PART III-B-8a

Sa. Two -Zng1nenQper*tiou

For two engine operation the yawing moment due to slipstream
is zero.

0_I



" 7IRCHIL .AIR('RAFT DIVI-\10.N RE,- .. -

R).POR1 No F17]) IR4Z " I) 1E*Aj'A (NHI4I(- L PdE?9

'(jjL X-120 1_H<_____V L1

S15 March 19149
B.iwhj:- BASIC FLIGHT CRITERIA - PAOK ON ED

PART III-B-9b

9b. Wi ,g Flapped

The yawing moment due to slipstream effects on the
flapped wing are not required by the flight oriteria
requirements.

For two engine operation the yawing moment would be
sero.

.....
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XC-120 I I{gAXZ(3fl BYH~XI I P~tO.K

iiý 15 March 19149

Suhj~ct. 'BSIC FLIGHT CRITMFRIA - PACK ON

PART III-3-9a

9. Vertical Tall

This section uov•r!ý the determination of the yawing moments
S:i:: tail for zeo r '. oingle engine operation;

and for 50 yaw, two engine operation; fX- various degrees
of rudder deflection.

a. Single Mngine Operation

For single engine operation the dynamic pressure at the
vertical tail in the slipstream of the operating engine
will be difference from that at the vertical tail behind
the non-operating engine. As a result the X and Y forces
of the vertical tails will differ for the sahe rudder
deflection. It is assumed that the motion of thevenrtical

-7/ tail center of pressure Is a negligible small portion of
the total tail length and in located at the rudder hinge
line so thAt with 'vt equal to distance frdm the C. G.
"location to the center of pressure of the vertical tail

then

9w q L BW a W

+ LGYVT *221* +v OYT I
QL 3w qJ)

Where subscripts L and R denote left and right vertical

surfaces

CTYT 7vt 0OVT : 75 (.056o c)vt + o0269 Opr)

from Part II-9-b, reference (1)

-1

or.. . ... - -- -- . . . .-

i~



_,,STjvZiC-[i
kEIO .T NO R107, 0114 IF FATHCf•C I T"H_ ,(IT £ A .IPI. . (33)POHA .l1i;, I PAGE 2
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L1~ 15 MCarch 19149
BASIO FLIGHIT CRITERIA - PACK ON R i•F1;

PIRT III-B-9a (Cont.)

For Zero Yaw

CY T .75(.0269 f)

As theovt/q ratio is smaller at low gross weight for any

given speed ~and since the lowest qvt/q -will yield the
maximum rudder deflections to maintain zero yaw. theqvt/q

ratio for a -roas weight of 40,451, lbs. as shown in
figure 65 reference (I) is used in deternining the yawing
moments of the vertical tail for given rudder deflections.K,

-I

I
i-i .---.--

* --- 'r.*I*I.
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PART III- &a
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i ,,,,t 5 M"•rch 1949

Suwbject:-. BASIC IGiff CRITERIA - PACx ON -i--;i1 h

PART III-B-9b

9b. Two Zngine Operation

NT 2 :VT• , yi .t-
q sw B

50 Yaw at VD Vvý/= 313 mph

aye

dO " .107 Page 241 reference (1)

P 2 .131 Page 336 reference (1)

, ~~G( t 5•, : - .•131-(5 x .10o7) = -.334°I

Cl

0 -5 -100 -150

CyVT .1821 .0114 -. 0196 -. 1201

A ; C .75(.o056<,•, .o?69 O/r) fron Prt II-A-9
Y7T reference (1)

1.0063 reference (1) Fart I1-?-1i

q

Svt c 9.6 16.67- r - 00Sw B, 1447.25 109. 27

t • i.0c63 x ,0105 x .0106

(-.!! t -v )

q Sw-B

q 1L47.25

I

I " . .. " =-~- Il' ll "• l e llii - -,__.. .. .. - . . . .. . ..
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M~li~i. XG-1201

Nub BASIC FLIGHT CRITERIA - PACK ON 15 March 194
• ~j~e~t:- • . ...... 1HI .D

PART III-B-9b (Cont.)

Yor C. G. Location (1 and (j

-621.1 -. 4737
109.27 x 12

0/ = 0

C3VT = 2 x .1821 x . 06925 x -. 4T37 a -.o1194

/r =:-50

CNT z 2 x .0914 x .06925 x-.14737 -.. 005314

NVT 2 2 x-.0196 x .06925 x -. 4737 001. 01285

:.=-15o

ONVT = 2 x-.1201 x .06925 x -. T4737 + -. 0 0797

For C. G. Locations () and

- A% ,60°4.2 2-.4og
Bw 109.27 x 12

/r :0o

a•T 2 x .1821 x .06925 x ,..46098 -. 01161 • -

a~T 2 x .0914 x .069?5 x -. 4608 -" .00519 i
Soo

~VT r~x 1 XxX ~~i: 6
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'
4

1,L XO-120 
IH HFA KEOIBY 15 Mac 194

.... ....I.. I t NEI,(k l '" - . . .. ; API-hOi',,EK 1 ¥

'suhject:- ASIC FLIGHT CRITERIA - PACK ONc

-: I
PART III-B-9b (Cont.)

r = -15
0 NvT 2 x -. 1201 x .06925x -. 4609 I .00766

"" 6114.8 , 6g
BW 109.27 x 12

2VT x 2 1.1g21 x .069 25 x-.4699  :-.01182

(r = -50 I
CNVT = 2 x .091 x .06925 x -. 46S9 : -. 00529

0(r = -100

CWT = 2 x -. b196 x .6925 x .46s9 a .001272

dor -15o0
CNVT 2 x -. 1201 x .06925 x .4689 a.0077,

Figure 88 on the following page shown the variation
of yawing moment due to the vertical tail versus
rudder deflections for 5 degrees yaw at 313 mph (VD).
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FAIRCHILD AIRCRAFT DIVISION I 1.AGEfS PAGE 343

RIEPORTN so.Rl.7-014 )p FA:mriji EINg AINtFLANEXCMIW:R QLVH)I~y Ni

BASIC FLIGHT CRITERIA - PACK ON H RK'1EI)

PART III-0-1

C. Yawing Moment of the ftilless Airplane

This section covers the summation of the yawing moments
of the component parts to determine the yawing moment of
the tailless airplane.

1. Zero Yaw Sinale Engine Operation

"A-T CB , + 3 CS~~

Using minim=m gross weight and military power which gives
the most critical conditions, the yawing moment of the

tailless airDlane is determined for a range of speeds.

V T 100 16o 185 250
CL 1..14o .445 .370 .192

-A T, 5.450 -2.75o -3.70 -5.90

CONW 0 0 0 0

0 , 0 0 0

cowl .00o4 .00049 .00048 .00048
flaps

.0 .00187 -. 00007 -. 00010 -. 00008

OBp -. o2652 -. oo842 -. 0056g -.00244

CN. -. o21417 -. 00o01 -. 00530 -. oo0•0

"CL 391 1 4136 ( C I at sea level)

a~114147.214 V2

4X TL is from figure 2, page 21, reference (1)

W W -

I|



__A W L jUIrEIorT n. R107-0114 FAIRCHILD AIRCRAFT DIVI-_t__N [.G;I! PA; 34I-

__ _ XO-120 [ ,".
i,: 15 March 1949

13ASIC FLIGHT CRITEIA - PACK ON

PART III-0-2

2. 50 Yaw VD VJ /r 313 -ph

C.. Ec+ ON, + ON,,~~~

0C.G. Position •N• ON I i (N, )

i .00007 .00377 .00292 .00087T 00763
2 .0000o .003914 .00300 .00095 .00757

.00007 .00377 .00292 .000o 7 .00763

.00008 .00394 .00300 .00095 .00797
5 .0000o .00383 .00294 .00090 .00775

.00009 .003 .00o294 .O090 .0077"

From reference (5) pages 440 and 441 we shall use an

overall interference factor of .65 for yawed conditions.

Conaidering interference effects: 71 - .65

C. G. Position (?I.. 1)C~

1 .00763 .00o497

2.00797 .005 ,.
3 .00763 .00=97
"14 .00797 .0051o
5 .00775 .00503
6 .0o77 .0o0501



FAIRCHILD AIRCRAFT DIV1I0.-g PkXGN PAGE 34?

REPORT No. R107.0_4 OF FAIRHID ILS.IKZ a AIRPLANE P •W.- PAGE .

X0-120 BYt D HT ___________ BY _ _ APPROflVE,

',xF: 15 March 1949
Suhj ct:- ..BASIC FLIGHT CRITERIA - PACK 011.

PART III-D

D. Vertical Tail Loads - Tabs Neutral

This section covers the determinAtion of the vertical tail
loads as required by the design criteria requirements.

The vertical tail loads are determined for the following
condition,, flaps and gear up.

(a) A side guat of 50 fps at V 0-8 250 mph with initial
0,( vt a 0

(b) Zero yaw with one engine dead and the other engine
delivering tnke-off power for speeds up to VfLT- 250 mph

(c) Zero yaw with one engine dead and the other engine

delivering military power at Vmax (V¥iJ*•w 190 ph)
for this condition plus a side gust of 30 fps.

(d) Five degrees yaw with resulting rudder deflection at

VD (V - a 313 n-Ph)

(e) Five degrees yaw with zero rudder deflection at VD (VV-J
313 mph).

A summary of all loads is presented in a table following the
calculations.

All load6 given heroin are for one tail only. A comparison
of the aerodynamic characteristics of the XC-120 vertical

tail as determined in reference (1) with the aerodynamic
characteristics of the modified vertical tail (upper portion L
only) of the 0-119B as determined in reference (12) indicates

that approximately 84% of the total loads shown are carried
by the upper portion of the tail.

4 '
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REPORT ",O. E107-014 FAIRCH1II) AIRCRAFT I)I'IN• 3

REPORT No. R107-014 I IF I EP....I'E- A A1 I AN•E (NlI . N

Mott_____2 rA kit, R 1) b!: 15 J.arch 19HI9

NubI t BASIC FLIGHT CRITERIA - PACK ON 
Ek 15fL 1

PART III-D

Vertical Tail Load for a Side Gust of 50 ft. per Second at
V fr =250 mph with Initial o<,,t a 00

V FJ = 250 mph q a 159.8

initial ý< vt a 00

-1 1.024 figure 65 reference (1)
q

"A vt = U 50 .13614 7.90

V 25o x z1.467

c7 vt = 0- 7. a 7.o0 5r z0O

1) Vt CaVT = "75(.056 dvt 4. "0269r)I

) Yt CvT = .32

LVT a t V~CO.~x qX x lyt x5..
q

LVT .328 x 159.5 x 1.024 x 99.6

LVT 2 5346 lbe. (each vertical tail)

f

1
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PART ill-fl
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FAIRCHILD AIRCRAFT IV.ISION II REPORr NO. RIO -!014 )IF FAIRCMhI.1, ENil.t &g A IPL.• P-•. ..\ _4

XC.12ý0 Al't Pny _______ A L.-kI,.•Ep j

i ,,h •,-; 15 March 19149

*ubject BASIC FLI(PiT CRITERIA - PACK O A j.). 1

PART IIlI-D I. *

Vertical Tail Loads with One Engine Dead and the Other Engine
Delivering Military Power at V l-vi 190 qh Plus a Side Oust
of 30 Ft. per Second at Zero Yaw

dt de to gust t- -. = 3 .1075 + 6.12
190 1

C. G. Location 01 and (3,)(~ and

C _'A _ -00-495 -5 -. oo495

ONT -. 00495 -. 00495 -0.O0495

"r -3.67 -3.9 -3-75

Sq 92.5 92.5 92.5

.0 155 1.055 1.055

qt/q 1.00 1.00 1.00

Initial 0 Vt 0 0 0

Initial C, vt 0 G 0.

Oust + - 4 - - -Effectiveo• vt +6.1 -6.1 t6.1 -6.1 +6.1 -9ý1
Effective Vt +6.i -6.1 +6.1 -6.1 +6.1 -6.1

vt OOVT +.182 -. 331 +.180 -. 333 +.181 -. 332

)Vt OVT +.182 -. 331 +.180 -. 333 +.181 -. 332

Lvt , lbs. +1770 -3220 +1750 -324o +1760 -3235

L *t lb.. +1676 -3o045 *166o -3070 +1670 -3o65J Indicates vertical tail in slipstream of operating engine

JU
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~4I)I X012,0 r.~.'AKKIJ lT jI Il Pjiil~ 131 Aritv~.KInH

BASIC YLIGhT CHITIRIA PACK ON

PARlT III-fl

Vertical Tail Loads. for 5 Duogreeu Yaw at V0a 313 mPh

C. G. Location 1land. 3and I~5

0 00497 *0053.8 I .00503

CNT .00497 -. 00519 -. 00503F

q *4/ft2  250 250 250

q~t/q 1.016 . 1.o16 1.016

r-5.3 -5.0 i-5.19

1t4.3314 4-3 3 4 14-334-

.i)?Tt 04T o714a .0910 .0775

L LVTI lb.. 1980 20140 1950

Vertical Tail Load. with Zero Thidder Deflection at 5 Degrees Tawv A t

CN- .001497 .00519 .00503

0NT -. 011914 -.01l61 -.01182

CNA -.006097 -. 006143 1 -.00)679

q 250 250 1250

q~t/q 1.016 1.02.6 1.016

r0 0 0

5K( vt 133 j 4-3314 4.3314

n/vtCT .1820 .1920 .1820

L * lb.. 14590 14580 4580

-I pillh
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PART III-E I
E. Rudder T~b Loads

Rudder tab loads were determined for maximum tab 4eflectioms
at VD (313 mph).

For both rudder trim tab and rudder upring tab the loads am
determined are maximum loads. For either tab the loads did
not exceed the minimum specified design load of reference
N,•.

It in therefore advisable to design to the minimum specif-
ication value of 50 lb.. per sq. ft. for each tab.
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PART III-E-i

1. Rudder Trim Tab

Using the smrne load distribution for the rudder trim
tab as for the elevator trim tab (loading as secifted
by reference (2)) the rudder trim tab loade are determined
for maximum deflection at VD (313 mph).

The rudder trim tab hinge moment is determined an followe:

H lrtt = 4 Crtt ~ qt~~rttG-rt x q EV t x x a
t d rj t rtt rttSd artt q

'. t " .673 ft.

- <J tt -- 3.01 sq. ft. Crtt

S rt ' s 150 + 20 page 17 reference (I)

SOrtt ,, -. 0043 per degree page 2146 reference (1)
d b rtt

q 2 vt = 1.015 figure 65 reference (I)

q

Hrrt = -. 0043 x 170 x 2148.0 x 1.015 x 3.01 x .673

Hrrt 2 -37.5 ft. lbe. (I

Nr rt = -3-314 x Hrtt, tt - ( 4/q x .6 3)i

irtt -i.14 x -37.5

125 lbs.

) t = 12 = 141.5 lbs. per eq. ft. at trim tab area
Srtt 3.01
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PART III-Z-2

2. Rudder Spring Tab

The load on the rudder spring tab is determined for the
same condition of maxiwnLm deflection an~d VD (313 mph).

The rudder spring tab hinge moment is determined as follows:

Hrt d CHr x q x x Sr t x Cr*t

i rat

Sret 1.66 so. ft. 0ret .673 ft.

= 17.5° t 20 page 17 referenoe (1)

d 0ýrst . -.0043 per degree page 246 reference (1)
I d hrist

2q 24.0 __t a 1.015 figure 65 reference (1)

, q

SHrt -. 0043 x 19.5 x 248.0 x 1.015 x 1.66 x .673

Hr = -13.h2 ft. lbe.

Nrst = -3.34 -13.-42 t
Nret 4 15 Ibe.

Nret -27.1 lbs. per sq. ft. of spring tab area
i •I.t {
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PART IV-

""iIGRT - ROLL

The rolling moments, rates of roll and all wing and aileron
loads will be the eame se those obtained in reference (5)
Part IV.

This is a conseqaence of the similarity of the XC-120 and
C-119B wing and aileron confirurations. In addition, the
critical speeds and assoriattdratas of roll Pre the same
for the two airola.nes. The ,iifferences in confi•iuration of
the two eirnl!nos will not affect any of the lateral stability
deriva=tives nor the Kileron power. Only the value of the
angle of nttý,ck of the wing for a given airplane lift
coefficient will change, due primarily to the change in
wing incidence and airnlene configuration. This change is
only

* 1c .100

which would affeot only the aileron lo!Lds, and beoauee of it@
small value, it miay be neglected.
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